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HEPIAHYH

H ovtikatdotoon tov €0®V chacpofpoyyiov kabdg Kot 1 €SQOUAUEVN ETCHUOVON TOVG,
TPOYLOTOTOOVVTOL LE TNV ENEEEPYACIN OVTAOV KATA TNV EUTOPIN TOV KPEUTAG TOVG. ABPOPES TEYVIKEG
enefepyaciog TV ehacpoBpayyiov TPOKOAOVV OMMAEIL GTO HOPPOAOYIKE YOPOUKINPICTIKA TOVLS, WE
AmOTEAEGHO. TNV adLVOUIO avoyvOPIong ENEEEPYOCUEVOV TPOTOVTOV Kapyopio. AVTEG Ol TEXVIKEG
enefepyaciog amoppintovy O To EEMTEPIKA YOPAKTNPIOTIKE TV eAacuoBpayyiov (Ke@dit, mtepvya,
dépua) Kot 10 VIOAOMO GO petamoleitol oe PAéta. Me avtdév tov Tpdmo yivetor €vkoAdTEPN M
OVTIKOTAGTOOT TOVG, UE €101 amelhovueva TPog eEapavion N pe €ion youniotepng spmopikng aéiog. H
teyvikn Tov DNA barcoding amoteAei Eva moAdtipo epyodeio v v eéaxpifpwon g TawTOTNTOG TOV
ehoopoBpayyiov Ko €xel epopprootel evpéws. Avti 1 avAALGT UITOPEl VO TOVTOTOMGEL Ta €101 TOV
Kapyopidv mov teptrappdvovrot eni tov Tapdvrog otn ZopPaocn Aebvoig Epropiov Aneilovpevav Eidov
(CITES) ko ta meprocotepa €101 Kapyopldv mov vrapyovv oto 0edvég epumopro. Emiong, etvan woavn va
OVIYVELGEL TLYOV TEPUTTOCELS VITOKATAGTACTG E0MV KAODG KO TEPUTTOCELS ECOAAUEVNG ENLGTLLOVOT|G.
YUVOAMKA cuykevipoOnKav Ko peremnOnkav 71 epyaciec and 34 yopec tov KOoUov. Ta delypato wov
perenOnrov NTov Kupimg o€ TPELS LOPPES (ppéokal, emeEepyacuéva Kot TTepvyla kapyoapio). Emuriéov,
oTo. OElypoto mov HEAETNOMKOV EVIOMIOTNKAV TEPIMTMOGES ECGPOAUEVNG EMONUOVONG, KOODG Kot
TEPWTMOOEL TOL Ppiokovior oty KOKKIvVY Alota TV omethoVuevov edav g Atebvodg 'Eveong
[Tpootaoiag tng @vonc IUCN (IUCN Red List of Threatened Species). Ztnv to&ivounon tav e0®v TG
TaPOVCOS HETO-avaAlvong ypnowwomomdnke n uébodog tov DNA barcoding, mov ival 10 KatdAAnAo
EPYOUAELD Y10 TNV OVOLYVAOPLOT] TGOV EODOV.

Xmv peta-avdivon aviyvedtnKav o€ T€ooeplg omd T 34 yopeg mov peAeTnOnkav - Kot
ovykekpéva otov Kavadd, otic Hvopéveg IMolreieg Apepikng, otnv Apyevivi koau oty ItoAia -
TOGOGTA ECQUAUEVNG EMGNLLAVOTG TV otd 0 50% (100%, 100%, 80% wat 77,8% avtictoyya). Eva, oe
5 amd 115 34 xdpeg kol cvykekpyéva otnv Apyevivn, ot ['ovidva, oto Hvopéva Apafucd Eppdra, ot
Molatoio kot 6t Modayaokdpn, aviyvedtnkay t1ocootd tpoctatevdpuevov ewav (Critically Endangered)
névo and 1o 30% (86,7%, 52,3%, 33,4%, 33,3% kot 32,8% avtictoya). To vynAd m0GooTd e5QAAUEVNC
emonpavong Kadog kot aiievong €0dv shaspofpayyiov mov Ppiokovior oty kOKKIvN Aloto TV
anehobuevov 00V g AtebBvoig ‘Evwong Ipootaciog tng ®vong IUCN (IUCN Red List of Threatened
Species), amodeikvovy 0Tt 0 Topéag TV Bolacovdv amoteAel Evov Topéa mov ennpedletatl ebkolo amd

napdvopeg N AavOaGUEVEG TPOKTIKES EneEepyaciog.



1. EIXAT'QI'H

1.1 NoOsia o€ aMevTIKA TPOIOVTA
Ta wpoidvta aAleiog amoteAovv TPoEN VYNNG S1aTpoPIkng a&lag Kot EYouV HEYAAN EUTOPIKN

onuacio Kot yio to Adyo avtd katovalmdvoviol e 0A0 Tov kO6opo. H maykdopo KatavaAmon toug £xet
duthactaotel Ta tehevtaia S0 ypovia, eTavovtog mepimov o 22 Kk ava dropo etnoing (FAO, 2016). To
YeYOVOG anTO lvan amotéhespa TG avsavopuevng {NInong TV KOTavaA®T®VY Yo To LYIES EmA0YES, ot
omoiot 5ivouv 60 Kot TEPICCOTEPT TPOGOYN OTA TPOPIUA, GTNV TOOTNTA TOVS, KAHMG Kot 6TV AGOAAELN
avt®V. Avtd opeileTon Kupiwg oTNV AVENUEVT ETICTNUOVIKY] TANPOPOPNON HECH TOV HEGHOV UALIKNG
evnuépmong. Emopévmg, ot katavalotég divouv peyoldTepn EULPOCT OTA TPOPLLO, GTO GLGTUTIKA TOVG,
NV TPOEAELOT| TOVG, KOOMDS KOl OTIG TANPOPOPIES TOL AVAYPAPOVTOL GTNV ETIKETA TOVG, EWOIKA OTOV
TPOKELTAL Y10 TEPUTTMOELS LT TIKMV SLOTPOPIKDOV avoyK®V 1) 1oTpikdv cvvnkav (Barbuto et al., 2010).
H voBeia ota alevpata givor ToAd cuyvo eavopevo Ko tepthapfavel mokileg pebddovg, Lepkés amod Tig
omoieg elval 1 EGEOAUEV EMIGNLOVOT KOl 1] DVTOKOTAGTOCT] TOV €0V, 1 (P01 TAPAYOVIOV SECUELONG
0O0TOG e oKOTO TNV avENCT TOoL PAPOVs TV TPOTOVTMV, KABMG Kol TPAKTIKEG PEATIMONG TS TOWOTNTOG
TOV AMEVUATOV DOTE VO, TAPOLGIALOVTOL KO VO TOAOVVTOL OC VYNAGTEPNC TOOTNTAG 1] KOt VYNAOTEPNG
dtpopikng a&lag amd 6Tt eivan oty wpaypatikdtnta (Horreo et al., 2017). Me 6xomd v ovTIHLETOTION
¢ voBeiag &xovv avamtuyBel texvikég kor pebodoroyieg yia Tov EAeyY0 TG TOWOTNTOS TWV AAELUATOV,
TNV TOVTOTOINGN TOV £100VE KO TNV YYVNAAGTULOTNTA TOVC.

O mo ovyvdg TOmog vobeiog apopd T GKOTIUN ECQOAUEVT] EMIGTLOVOT KOl DTOKATACTOCT TMV
€10mV. Avtd ocvpPaivel kupimg OTav ta €101 £yovv TapOpHola LopPoAoYIKA yapaktnplotikd (Holmes et al.,
2009). Ynokotdotoon tov W00V yivetal Otav Eva e100¢ vymAdTepng aiog dtatibeton 610 eUmdplo mg 100G
younAotepng a&log M Ko To aviiotpo@o, pe okomd vo. amogevybel m Papid opoAidynom, eved 1
OLYKEKPILEVN LOPPN atATnG Umopel va GLUPEL [e OKOTO TNV AmOKPLYN TNG YEMYPOAPIKNG TPOEAELGNG TOL
TPOIOVTOG, N TNV ATOKPLYN TNE TAPAVOUNG GLYKOUIONG Kot Epmopiag evog mpootatevopevov gidovg (FAO,
2018). TToAAég amd Tig €pevveg mov Exovv mpayuatomoindel T tehevtaio ¥pdvia yio To EAAGHOBpayyLa,
TaPoLGLALOVV TEPAGTIO TOGOGTA VOOEiNG, E0IKOTEPU GE TEPUTTMGELS EGPOALEVNG G LLOVOTG.

Y mepumtdoelg vobeiag omuovpyodvion mpoPAnuata, ta omoia oyetiCovior pe mBovoig
KWVOUVOUG NG avOpdmivng vyeiog (OTMG Yoo TAPASEYIO G TEPUTTAOCELS OAAEPYIDV), LE OKOAOYUKES
EMNTOGEIS OOV UTOPOVV VO, EXNPEAGTOVV ATELOVUEVE 1] EVAAMTO €101 Kot 0dNyodvToL G6€ LEIOT TOV
TANOLGHOV TOVS, KAODS KO LLE OIKOVOIKES OTTMAELES TTOV OPOPOVYV TOV TEAMKO KOTOVOAMTY KOt TOV Wapd,

ot onoiot dev gpmAékovtal okomua otny omdtn (Staffen et al.,2017).

1.2 Ehacpoppayya
Ot kapyapieg avikovyv otV Katnyopia TV yovopyBiwv, ot onoiot yopiloviat oe dHo vpopotaied,

T0. ehacpofpdyyie kot Tovg oAokéPoAovs. Idaitepa YOPAKTNPIOTIKG YVOPIGHOTO TNG OUAONG TMV
KopYaploedav ivor 6Tt épovv 5 — 7 Bpayylokés oYIoUéS, TO 0Vpaio ToVg TTEPLYIO Elval AGVULETPO KoL
0€ PEPOLV AEmaL, OAAG dEpLATIKA dOVTIOL TOV KOAVTTOVTOL OO £voL GKANPO GTP®UA GUAATOV. O GKEAETOC
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TOVG AMOTEAEITOL OTTO XOVOPO KOt O PEPOVY VNKTIKN KOOTH Kot Loedd tov ootdv (Campagno et al., 2005).
Ot epiodot KHmong tov Kapyapio Kupoivovtol omd 5 pnveg £mg 3 xpovia, av Kot 0l TEPIGGOTEPOL KAPYUPIES
Kvo@opoV Yo mepimov 12 pnvec. Ot kapyopieg €xovv Tpelg TPOTOLG VO PEPOLV T WKPE TOLG, TNV
®ol®TOTOKI0L OOV TOL VYA EKKOAATTOVTOL OTN GAATYYa, T (woTtokia 6oL T0 EUPPLO HEYOADVEL LEGQ
ot untpa Kot TepIParietar amd To Aekifikd oo, Kot TNV woTokia OTTOL T avyd ameAevdepmvovtat péca
070 VEPO KOl TPOGTATEVOVTOL GE i ONK™ avyod e T cvvoyn déppatog. O xpdvog Cmng Tovg Kupaiveral
a6 16 émg 30 xpovia, pe e&aipeon kamota €101 ta omoia pmopel va ptdcovv Ta 100 ypdvia Cong.

To xpéag tov wapyopio elvar pow TOAD KOAN 7Ny TpOTEIVNG Kol ®-3 Amopodv o&Emv Kot
katotdooetol oe 3 kotnyopies. Ot katnyopieg avtég givor o1 «karod» Kapyapieg ol omoiol Exovve chpko
VYNNG a&log Kol KoA moldTnTa KPENTOG, Ol «KOKODY Kopyopies He odpko yopnAotepng oiog wot
KOTMOTEPT] TOWOTNTO KPEATOG Kol Ol PeYdAov peyébovg kopyapiec ot omoiol dev givol KATAAANAOL Yo
katavaloon (Da silva, 2007). EmimAéov, nepilapfdvel cuotatikd 0Tmg TpoTeives, AMmidlo, Prrapiveg Kot
avopyava drata. AOY® TOV OPETTIKOV GUGTATIKOV TOV TEPLEXOVTAL 6T GUVOEGT TOV OMOTEAEL DL EVPEMC
10000 LLEV TPOPT| TOYKOGHIMG.

H mapdvoun, AaBpaia kot avapyn aiteio (ITUU - Tllegal, Unreported and Unregulated) mapopévet
po oo TG HEYOADTEPES OMEINEG Yo T BOAAGG10 0O1KOCLOTHHOTO, AOY® TNG IGYVPNG KAVOTNTAG TG VO
VTOVOUEVEL TIG EOVIKEG KO TEPLPEPELNKES TPOSTADELES Yo Prdoyun daxeipion g aleing, KabmOS Kot TG
wpoomdbeieg yo T dwtpnon ¢ Bardootag Promowirdttog (FAO). Ta dedopéva yioo 10 ToyKOGHIO
EUTOPI0 KPEATOG Kapyapio avéavovtal otabepd, LE T GUVOAKY) GAEVOT) EALAGLOPPAYYI®V TOYKOGHIMG -
mov givon oyetikd otabepn amd 1o 2005 - va kopaiveron peta&y 0,7 ko 0,8 ekatoppvpro tovoug (FAO,
2018). O exTiumdpevog eEAANVIKOC 0YKOG TV eAacuofpayyiov mov aledmkay to 2017 fTov 512 tdvor, ot
omoiol pumopet va Vo TIUNBOVY GNUOAVTIKA AOY® TOV OAELUATOV TOV TPOEPYOVTOL OO TOPEVOUN KOt U
avaeepopevn  oAtein  (Ohoxinpopévo Xvotnuo  IlapoakorobOnong ko Koataypoapng AMeLTIKOV
Apaoctnprotmitov - OZIIA, Yrovpyeio Aypotikng Avamtoéng kot Tpoeipwv). Ta mo kowva £10m kapyopiodv
mov oAevovtol ot Meoodyelo givatl: to oxkvAoyapo (catshark), to kevtpovi (Gulper shark), o ykpilog
kapyapiog (Bluntnose Sixgill shark), o yoraliog kapyapiag (Blue shark), o icoovpog kapyapiag (Shortfin
Mako shark) kot 1o adendyopo (Thresher shark).

IMa v aviyvevon ecaipévng onpovong amortovvrol agomoteg pébodot avaivong, dmwg ivar n
péBodoc avarivong DNA, n omola pumopel va epappootetl Otov ot omtikés péBoodot glivar avemapkeig yio tnv
tavtonoinon tov eav. H evicyvon tov DNA pécm PCR kot 1 aAlniovyion cuykekpipuévev Bpavspdtov
wroyovoplokod DNA (COI, Cyt b, 16SrRNA, 12SrRNA) givat 1) To cvyva ¥pnoILOTOI0VUEVT TPOGEYYION
otV avayvoplon ebonv Baracowvov tpoidvimv (Griffiths et al., 2014). Téoco 10 mANpeg KoppdtL TOVL
ypoppmtov kodwo (full barcode), 6co kat to pikpdTepo (Mini barcode) avimpocwneHOLY ATOTEAEGLOTIKA
gpyaAgio Yoo TOV eVTOTIOUO €vOg peydiov acpatog ewav (Gunther et al., 2017). Ocov agopd to full
barcode, opiletar w¢ pa odinrovyic DNA 650 (evydv Bacemv, 1 omoia xpnoILOTOlEiToL Y0 VoL LEAETGEL

wo cuykekpyévn 0éon oe éva yovido (Helaberg & Morriseu, 2011). Xty nepintwon tov mini barcode,



avtd opiletar og o arAniovyioo DNA 200 — 250 (evydv Bdoemv Kot ) gpnon Tov YIVETOL G TEPUTTMGELS

yopunAng mowwttag DNA, AMdyo kaxng dtutipnong 1 kot enelepyocio.

1.3 IIpocTaTevdpevo. £ion
H xotdotaon dwmpnong tov edav kabopiletor omd Tov verotduevo TAnbovoud, ™ GuVoAKNI

avénon N peiwon tov TANBLGHOY pe TNV TAPOSO TOL YPOVOL, TOV EMTVYN PLOUO avaTapaymYNS K.4. [a
70 AOY0 aTo EY0VV avamTLYOEL S14POPO CLGTHHOTA EAEYYOV TNG KATAGTAONG dtothpnong Tovg. H kokkvn
Moto ametlodpevoy edmv g Aebvovg ‘Evmong Ipootaciag e dvong (International Union for
Conservation of Nature - IUCN Red List of Threatened Species) €ivat to TAEOV TEPLEKTIKO EVPETNHPLO Y10l
TNV TAYKOGHO KOTAGTOGT TS PUGIKNG TPooTaciog Tav e0wv. Ta £1on tavopovvror and v IUCN og
evvéa opdoec, mov kabopilovron pe Pdomn 1o puBud peimong, to péyebog tov mAnBucuro, T YEOYPOPIKN
Katovoun kot to Babud katakeppotiopot tov tAndvucpov (IUCN, 2012). H Alota IUCN nepirappdvet 9
Katnyopieg, ot onoieg ivat ot €ng (Ewova 1):

Tpwtd (Vulnerable, VU) - Meydin mBavotnta kivovHvou

Kwoévvevovta (Endangered, EN) - Meydlog kivouvog eEapaviong otn ¢von

Kpoipmg Kwvdvvevovrta (Critically Endangered, CR) - TToAb peydiog kivovvog e€apaviong otn eOo
E&apavicBévta (Extinct, EX) - Agv vapyovv mAéov dropa tov €idovg

E&apavicBévta otn @oon (Extinct in the Wild, EW) - EmBidvouv povo oty aryporooio, 1 0 10MYUEVOS
o1 Vo1 TANBLGUOG EEM A0 TNV IOTOPIKT] TOVG KOTAVOUN

Eyyog Anethodpeva (Near Threatened, NT) - Eivat mBavo va yivouv Kivouvedovto 6To GUECO LEAAOV
EAdyiota Avnovymrikd (Least Concern, LC) - EAdyiotog kivduvog

Avenapkag ['vootd (Data Deficient, DD) - Agv vdpyovv enapkr| 0e00UEVO MOTE VO YIVEL ATOTIUNOT TOL
KvoOvVoL €0 pAaviong

Mn A&oroynuéva (Not Evaluated, NE) - Aev éxovv axoun amotiun0el pe faon ta kpiripilo

O 6pog «amethovpeva gidn» avaeépetor otig Katnyopieg, Tpotd (VU), Kwvdvvevovta (EN) ko Kpioipmg

Kwdvvevovta (CR) (Ewodva 1).
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Ewcova 1: O xatnyopieg g koOkKivng Aotog angthovpevov edmv g ITUCN.

H Bomowiddmta tov ehacuofpayyiov avédvetor kabnueptvé Adym TG cuveyovg KOTaypoeg
vEOV €100V To TEAeVTOiN Ypovia. H vreparicvon tov Kapyopldv eival wiloitepa wpofAnuatikn, Kabmg n

SVVOUIKT TV TANBVoU®V Tovg popel va ennpedoel OAN ™ Boddooio mtowilopoppio (Gallagher et al.,
2012; Pauly et al., 2013; Worm et al., 2013).

1.4 DNA Barcoding
To DNA Barcoding eivar puo yevetikr] pebodoroyio yw TV TOVTOTOINGN TOV €OV Kot

YPNOYLOTOLEITAL Y10, TOV TTPOGOIOPIoUO TNG TAEWVOLIKNG opddag evog opyavicpov (Delpiani et al., 2020).To
DNA Barcoding &ygt xpnoytomomBei yio Ty Ta0TOn0INcT GUYKEKPIEVOVY EWBOV YOPIDV, OTWS O TOVOGS, O
yavpog, o Patog, €idn koapyapwwv k.o. (Barbuto et al., 2010; Filonzi et al., 2010). Avtq 1 pébodog
epapuoletar ywoo v towtomoinon €WV kapyopio maykooping kot Pacifetor otnv peEAETn Hog
arinrovyicg DNA and éva deiypa wotov. To DNA barcoding amotedei éva epguvntikd epyoieio kabmg
Bonba otV avayvopion kot oTnv d1dyveon 100GV, 6TV ENGNULAVOT 0OV oL givol SuvnTiKd véa otV
EMOTAUN KOL GTIV OVTIHETOTION OeUeMmIDY 01kOAOYIKGV Kot eEeMKTikdY (ntnudtev (Kress, 2012).

2y tagwvounon v v £xetl fondNcel € TEPUTAOGELS OOV TO LOPPOAOYIKA GTOLYElR IO POV TOVG
dgv gmapkoBv yio v tagvounorn N ot opyovicpol Ppickovtol ota PO avorTLEloKE TOvS GTAd
(Litaker et al., 2007). EmmAéov Pondd o nepntddoelc Omov 0 opyavicuoc éxel vootel eneEepyooio 1 sivat

pepkmg KateoTpappévos (Ewova 2).



Ewova 2: Xtadio enegepyooiog (Ppéoka 1 kateyuyuéva, encEepyacpuéva Kot TtepOyla).

1.4.1 Anopovoon DNA
> dwdkacio g amopdveong tov DNA divetan 1dwaitepn ER@acn 6Ty amopuyn ETUOAVVOTG.

Ta epyaeio mov ypnopomoovvVToL KOS Kot 01 EmMEAaveles epyaciog kKabapilovtal kot amoAvpaivovtol
pe owivpo obavoing. H Anynm tov 10100 mpoypotomoteitar pe t Ponbelo vootepov Kot apOTOL
amopakpuvlel OAN M 0AKOOAN, 0 10TOG HETOPEPETAL TPOCEKTIKA e AaPidoa oe cmwinvakia eppendorf. To
apyko Oetypa amodnkedetan oe aAkoOAn oty Katdyuén. H emloyn g KatdAANANG TEXVIKNG OTOUOVMOTG
DNA «aBopileton amd TOAAES TOPAUETPOVE, OTMG TO APYIKO VAIKO, T0 €id0¢ kot TV modtnta Tov DNA
mov glval emBountd vo amopovwbel. Ydpyouv S10popeTIKA KIT OTOUOVMOONG avAAOYa, e TNV TTNYY| omd
Vv omoia etvan emBounto va amopovmBel to DNA kot avarloya pe v tocotnto 1ov DNA mov tpoketton

Vo, Ao oVOEL.

1.4.2 Alvodon) avtidpaon molvpepdons (PCR)
H PCR givat puor evlopukn pébodog evioyvong cLYKEKPILEVOV TUNUATOV YEVETIKOD DAKOV iNn Vitro.

Katd ™ ddpketa pog avarvong PCR, 1o tunqpa tov yevetikov vAKoU moAlamiactaletal péypt Kot éva
tpoekatoppvpo eopés. H PCR €xet v wavotnta va aviypdest to DNA, ypnoiponotdvog og vivpa
11 DNA moivpepdoes. X dwdwacio g aviypaeng to ostypa DNA apyd extiBeton o vymAég
Bepuokpacieg (92°C — 94°C) dote va anodwataybel. Ztn cvvéyewn, 1 Beppokpacioo LEOVETOL GLVIHOWGC
otovg 47°C — 72° C, Kot 01 EKKvNTEG TPOGOEVOVTOAL LECH OEGUADY VOPOYOVOL LETOED GUUTANPOUATIKOV
Baoewv oto detypa tov DNA. Xpnoyomotovvrat 600 ekkivntég, o epnpdcsdiog (forward) kat o avaotpopog
(reverse), o1 omoiot TPOGAEVOVTOL 6T, AKPOL THG OAANAOVYIOG, GTOXEVOVTAG KO OPLOOETMVTOG TO TUNLA TOV
DNA mov mpdkettal vo. TOAAATANGIOGTEL. XTO TEAELTOIO GTASIO TNG OVTIOPOCNG OV TPAYUOTOTOEITOL
otovg 72° C n Taq moAvpepdon avirypdeet Tovg 600 khdvove. H mapandve dadikocio emavaiapfavetot
v 25 émg 40 KOKAOLS, 0OTOTE OMLOVPYOVVTOL EKOTOUUDPLN OVTIYPOQQ TNG OAANAOVYIOGC.

H dwdwacio avt mpaypatonoleitol 6to epyastplo, oe 0kég cvokevég PCR (Beppikol kukhomottéc)

(Ewova3).



Ewoéva 3: Zvokevr PCR.

1.4.3 Hiektpo@opnon DNA og tnkti ayapolng
IMa ™ ompovpyia g mNKTS avapryvoeton ayapoln o€ okdvn, amoviouévo Kol puOUioTiKo

dwivpa (TBE), ko to petypa Oepuaivetor péypt va d1aAvdel n ayapdln. X cvvéyela, apov KPUOGEL TO
piypa, Tpootifetan pukpn mocodHTNTa fpopodyov aBidlov (EtBr). Encita, 1o petypa tomobeteiton o £101K0
KaAoUTL Kot mpootiBevtar efoptipota wov potdlovv pe ytéves, ®OTE va Ompovpyndodv  piKpa
«yodaKioy vTodoyNg Tov detypatos. Otav otabepomomBel n ayapdln dnpiovpyeitor Eva TKTOUW, TO
omoio tomofeteitan 61N GvoKeEL] NAEKTPOPOPNoNG Tov yeuilel pe pvBuiotikd ddivuo (TBE). Apotov
nmpootebel kaTdAAnAn ypwotikn oto detypa g PCR, tomobeteital eAdy1otn ToGOTNTO GTA <IN YOdAKIOY.
Téhog, epappoletar oTnV TNKT NAEKTPIKT TAGT, 1| onoia ackKeitat Yo to BEATIOTO YpOVO oL amanteital
Yo 0 dPo o TV popiov tov DNA (Ewova 4).

To Bpopovyo arfivro kabiotd opatd ta popro tov DNA oty mnk) ayopdlng. H mapatinpnon g
TNKTNG TpayLaTonoteitol Le TV tomobénomn g oe Tpdmela vrepiddovg axtivoforiag mov Ppicketal o
okotewo Bdiapo. Ta poépra tov DNA @Bopilovv, d0mov kol @aivovior oo detypata €xovv gvioyvOel

(Ewova 5).



Ewova 4: TpopodoTikd pnyavniLa e GUGKELT] NAEKTPOPOPTONC.

o P

N RRRRRN

-

Ewova 5: Hiektpopdpnon mnkthg ayapdlng 6mov gaivovtal ta evieyvpéva tpoiova g avtidpacng PCR (Davis - Stoppler,
2020).

1.4.4 KaBapropog npoiovrov PCR

Metd to mépag g avtiopacns PCR, kémowa mocomta amd toug ekkvntég kot to dANTPs mov
xpNowomomdnkav, apopévouy ddikta 6to tpoidv g avtidpacns. Emopévag to mpoiov g PCR mpémet
va koBoplotel, ®oTe vo amopakpuvBouV Ol avemBOUNTEG OVGIeg KOl Vo UV €MNPEOCTEL I peTémELTal

aAAniovyion tove. O kaBopiopdg tov mpoidvtog PCR yivetan pe étotpa kit tov gumopiov.


https://www.emedicinehealth.com/script/main/art.asp?articlekey=85199
https://www.emedicinehealth.com/script/main/art.asp?articlekey=85199
https://www.emedicinehealth.com/script/main/art.asp?articlekey=41529

1.4.5 AAnro¥)on derypdtov
Ta mpoidvta PCR petd tov xaBopiopd amocTtéAAOVIOL G€ ETOPIEC TOV TPOAYHOTOTOWVY TNV

aAAniovyion. Ta oamoteAéopoata Aappdvovtor pe ) popon ypopatoypaenuatog (Ewove 6). H
aAAniovyion tov DNA ypnoylomoleital vpémg Y10 TOV TPOGOOPIGHUO TNG dAANAOVYIG VOGS YOVISTON Kot
KOT' EMEKTOON Yol TNV OviYveLon UETOAAOY®V GTO Yovido. Ta ypoUATOYPUENHATO TOV TPOKVITTOVY

enelepyalovion pe d1dpopa Tpoyphppota, Onmg Yo tapdderyua to Tpdypappc BioEdit.

1.4.6 Tavtomoinon dcrypdTmv
Ta amotedéopato TOV CAANAOVYNCEDV KOTOYPAPOVTOL LE TN HOPPN XPOUATOYPOPNUATOV Kol

akoAovOwv Baoeswv (Ewova 6). H tavtomoinon tov €idovg mpaypatomoleiton pe tn xpnon mokiiwv
TPOYPUUUATOV - OGS Yo Topaderypo o Tpoypappo BLAST kot n pnyoavi avalnmong BOLD - ta omoia
ovykpivouv TV akoAovBia avapopds pe avtég mov Ppickoviat otig PAcELS dEdOUEVOV KOl TOPEXOVY EVal

TOGOGTO OLOOTNTAG.

) 30 20 130 i} 350 0
B GACLCAAGULLOAAAARAAT GAAILCCCCL I TATCOALCOALTAL ICAAATACT TAAAAGT T A

|||||I}| lllg,*_.ﬁ.‘.m I."|||| - |||I ” l |||I|I j.‘-J.,ll.l._-..ll_lll.._.Irll.

'] l.'H'I_l....J AT

Ewova 6: Xpopotoypdenpo mov TpokimtTel LETd amd aviilvoT TpoTodidToénc.
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2. ZKOIIOX EPT'AXIAX

Ta yépro kot ta Oadacovd etvar petald TV TEPIGGOTEPOV EUTOPEVCIUMOV TPOPIL®V GE TOYKOGLIO

eninedo. H mapoakorovOnon tov debBvovg eumopiov oheiog €xel KOTOOTEL TPOTEPALOTNTA YO TIG

TEPLGGOTEPES YDPEG, AV KOl AOY® TNG EAAEWNG KATAAANA®MV KOl OWKOVOUIKA OTOO0TIK®OV EPYOAEi®V

eapuoyng n emPoin g eivar dvokoAn (Cardenosa et al., 2017).

H napovoa epyacio amoterel pia peta-avdivon mov oyetileton pe v gumopeio KpEATOS Kapyopio

o€ TAYKOGUIO EMMEDO. LKOTOS TNG EPYACIAG NTAV 1] GLAAOYN EPELVNTIKAOV EPYAGLAOV, Ol OTOIES OPOPOVV

™V mopdvoun oiteio, epmopia KaBdg Kot TV ECOAALEVT] CUAVOT] KATA TV TOANGT €WV Kapyoapio. Ta

EPMTNUOTA TTOV avoALONKaV givon ta eENg:

1.

vk wnN

[ToGec Ko TOlES TEXVIKES XPNOOTOMONKAV Y10 TNV TOVTOTOINGT E10MV, COLPOVA LLE TO E100G TOV
TPOIOVTOG KO TNV KOTAGTOGT TOV.

[Toteg peBodoroyieg ypnoomomnkayv otig epyacieg mov Ba avaivBovv.

Y& moleg TEPOYES EVTOMILETOL TO HEYOADTEPO TOGOGTO EGPUALEVTG CLULAVOTC.

e mO1EG TEPOYEG TOAOVVTOL TEPIGGOTEPO TPOGTATEVOLEVQ, EION.

Ye mo1dv TOTO TPOIOVTOG aviyveLONKaY TEPIGGOHTEPAU TPOSTATEVOUEVA €101, KOODS Ko Voapén
E0QUALEVTG CTILOVOTC.

Ye T €100Vg ayopég Ppédnkav Ta TEPIGGOTEPO E10T LE EGPAAUEVT] CUAVOT).
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3. MEOOAOAOI'TIA

3.1 Meta-avéivon
Meta-avaivon Oempeitot pio OVTIKEWEVIKT Kol TOGOTIKY HeBodoAoyia Tov ypnoIomoteiTal yio

oLVOeoN EPEVVNTIKAOV HEAETOV 01 0TOoieg £xoVV Yivel 6To TapPeABOV Yoo KATO0 cuyKekpéEvo Béua, pe
okomd va e€oyBovv KAmow GUVOAIKA cvumepdcpota. H peta-avdivon yivetor petd amd m GuoTNUOTIKY
avackomnon apbpav. Ta kuprotepa mAcovekTpata ¢ pebodoroyiog g peta-aviivong ivol Ta €ENG:
YUVOEEL GYETIKEG LEAETEG 1) TTEPAUATO

Emtpéner v aloAdynon g pepoinyiog Tmv LEAET®V

Emutpénet v epunveia g a&log tov pebddmv mov Exovv ypnoyomom el

3.2 Kprmipro emreSipétrog
YVAAEYOMKaY TANPOQOpieg amd peréteg oL E€TALOVV TV TAVTOTOINGCT KoL TV EUTOPI0 TV E0MV

ehoopofpayyiov. Ta €idn avtd cvAi&yOnkov amd Spopa onueion TOANONG OvA TOV KOGUO Kol
TavtomomOnkay pe Hoplokég avaivcels. Ot mopamdve TANPOPOPIES AMOTEAEGAV KO TO KUPLOL KPLTHPLOL
emAoyns. H YAdGGa cuyypaeng Tov PHEAETOV OV ypnoipomomdnkay ivar 1 AyyMkr, eved To €i00¢ TV
OMUOGCIELGEMY Eivar EpeVVNTIKO Ko TEWPopoTiko. H dtapopd petald tov 600 €10V ONUOGIEVCEMY Eival
OTL OTIC TEPAUATIKEG EAEYYETAL EMIGTNUOVIKE L0 VTOOEGT EVD GTIC EPEVLVNTIKES, 1] EPYACIN EMIKEVIPDOVETOL

G€ £VOL EPELVNTIKO EPMTLLOL.

3.3 IInyég dedopévarv kot avalntnon
H avalimon ¢ omuocievpévng Piproypapiog mpaypatonombnke pHEGH TOV MAEKTPOVIKOV

Bacewv dedopévaov Google Scholar, Web of Science kot Scopus, ypnoonoidvtag tig akdAovdeg AéEeig
KAewdud: «IUCN», «CITES», «PCR», «DNA extraction», «<DNA barcoding», «DNA analysis», «xDNA
sequencing», «mitochondrial DNA», «shark identification», «seafood», «shark meat», «shark fin trade»,
«shark finning», «sharks», «endangered species», «management», «chondrichthyan», «chondrichthyans»,
«elasmobranch», «elasmobranchs», «species identification», «illegal trade», «mislabeling», «molecular
identification», «market place sampling», «conservation», «full barcode», «mini barcode», «COl», «cytb»,
«NADH2», «16SIRNA», «ITS2», «ND4». H tehik| nuepounvio avaltnong tov peletdv Nrov 1 25"
Moaiiov 2021. T'a T 6uALOYT Kot T S1EVKPIVIoN KATO1WV TANPOPOPLOV £YvE TPOSTAOELN EMKOVMVING LE

TOVG TEPIGGOTEPOVS GLYYPAPEIG TOV EMGTNUOVIKOV ApOpmV.

3.4 Emloy1] TOV PELETAOV KOL O1001KAGI0 GVALOYNGS TOV 0£00UEVOV
AoV cvykevtpdOnKov OAEG Ol HEAETEG OV APOPOVV TNV TOPOVGH E£PELVOA, KATAYPAPNKAV Ol

Baocwkés mAnpogopieg oe mivakeg. Ot mAnpoeopiec mov cvAAéyOnkav eivor ot €&ng: o Ttithog tov
EMOTNUOVIKOD GpBpov, TO Ovopo TOv KOPOL GLYYPOQED, T YPOVOAOyic Onpocicvonsg, m yopo
OlEKTEPAiONG TNG AVAAVOTG, M TEPTODOG JEIYLATOANYING, Ta Yovidle oL evicyvOnkav, 1 Pioypapio
TOV EKKIVIITOV OV XpnoipomomOnkay, ot teyvikés barcoding mov ypnoomomdnkoy yio t tovtomoinon

TOV 0OV, 0 aplBROc TOV JEYUATOV TOV CLAAEXONKOY, 0 aplBUdg TV delypdtov oV evicyhONKav
12



emtuydg petd v PCR, 0 apBpdg Tov okoyeveEIdY Kot TV 00DV TOL EVIOTIGTNKAY KOl TOVTOTO 0KV
petd v PCR, n ovopacio tdAnong tov mpoidvtog, o aptipuods Tmv 1MV Tov YoV EGOAAUEVT] ETICTLOVON
KaOAdC Kol T0 TOGOGTO TOVG, O OaPWBUOE TOV €0AV TOV TPOCTATELOVIOLGOV TNV TEPI0OO TNG
detypatonyiog, o apluds TV 0OV TOL TPOGTUTEVOVTOL TO TOPHV YPOVIKO d1doTNnua, 0 aplBpdc Twv
OTTOYOPEVUEVMV EWOMV OV EVTIOMIGTNKE Y1O0L TNV EKAGTOTE YDPAU KAODS KOl TO TOCOGTO TOVG, TO onpeio

TOANONG TOV TPOIOVTOV Kol TEAOG T0 €160¢ emeEepyaoiag tovg (TTivakag 2, [Tapaptnua).

3.5 Anpovpyia ypoenpdtmv
211 GUVEYEL, TOL AOYIGUIKA TOKETO TTOV YPNOLOTOmONKAY Yo TN HETA-aVOADGT KoL T Onpovpyio

ypoonuatwv etvor m R (https://www.r-project.org), 1o RStudio (https://www.rstudio.com) kot t0
Rawgraphs (https://rawgraphs.io). H R givot pia yYAOGGo TpoypaplaTIGHOD 0VOIKTOU KMOTKOL, TOV TOPEYEL
T amapoitnTo EpyaAEia TpokeWEVOL va vAoTomBel pia otatioTikn avdAivon, eved to RStudio givon éva
olokAnpopévo mepiParrov avamtuéng vy v R. Kamota amd ta epyoreio avtd givol:

1) Anuovpyio Toxaiov SerypdToy.

2) Awxpitég kot cvveyeic petafintéc.

3) 'Eleyyot vmobicemv.

4) Z10TI0TIKG TEOT.

5) Anuovpyia ypopnudtov.

Yy mapovoa peta-avalvon, ypoagpnuata 6mmg Pie-chart, Donut-chart, Barchart, Bubble-map,

Venn-diagram, dnuovpyndnkav oe mepipdAiov R pe 1 ypnon tov  makétov  ggplot2
(https://ggplot2.tidyverse.org) xau plotly (https://plotly.com). To didypappe Alluvial-Plot dnpovpynonke

pe t Ponbeia tov Aoyopkov makétov Rawgraphs, 1o omoio eivol pio S1001KTLOKY EQOPUOYN Yo

OTTIKOTON O™ 0E00UEVOV.

3.6 XtaTioTikn avdivon
Ta epompota mTov T€nKav Katd tn d18pKeL TOV GTATIGTIKOV AVOADCEDV etvat T €ENG:

1) Tlwg emnpedletol 10 TOGOOTO EGOUAUEVIG OLOVOTG KAOMG KO TO TOGOGTO OITOYOPEVUEVOV EIODV,
o€ OYE0T LE TNV NTEPO OO OOV TPOEPYOVTOL TOL OETYLLATOL.
2) Twg emnpedletol 10 T0606TO EGQPUAUEVNC GNHOVOTS KODMDE KL TO TOGOGTO OTOYOPEVUEVOV EWDDV,
6€ OO UE TO TOTO TOL TPOIOVTOS, OTMS VTOG avapépetar atov Ilivaka 2 Tov Iapaptipatog.
3) Av o tHmog Tov TPoidVTOC EMNPEALEL TN PO EVOC N} TEPIGGOTEP®OV YOVISI®V.
H otatiotikny avdivon mpaypoatomomfnke pe tov éleyyo tov Kruskal-Wallis mov givor por pn
TOPOUETPIKT Oladikacio, 1 omoio pmopel vo ePapPUOGTEL Yoo TN COYKPION TPUOV 1 TEPIGGOTEP®V
mAnBuopdv. Agv gpapudotnke mapopetpikny pnéBodog (ANOVA) yati ta dedopéva dev akorovBovcav

KOVOVIKT] KOTOVO L.
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https://plotly.com/

4. AIOTEAEXMATA
And tig 71 gpyacieg mov peretnOnkav, otic 60 evioyvbnke to yovidio COI, otig 8 10 Yovidwo

NADH?2, ta yovidw cyth kot ITS2 evieyobnkav og 5 epyaciec 10 kabéva, otig 2 pyacieg evioyvOnke to
yoviolo 16S rRNA, gvéd 10 yoviolo ND4 kot ot teployéc tov yovidubpotog 12S-16S region kar Control
Region evioyvOnkov ce 1 gpyacio to kabéva (Ewdva 9). Ocov agopd v ariniovyioc tov DNA, ot 53
EPYOGIEG AVAPEPOVTOAL GTO TANPES KOUUATL TOV Ypappmtoy kmdwka (full barcode), ot 10 6to pikpdtepo
KOUUATL TOVL Ypappmtod komdika (Mini barcode), o1 5 avagépovtat kat oTig 2 Katnyopieg Tov YpoupUmTon

Kodka, eved n multiplex PCR assay ypnowonomnke oe 6 epyacieg (Ewodvee 7, 8, 9).

Product Barcode A Genes per study

Eucova 7: Awrypappa Alluvial to omoio dnpiovpyndnke pe RAWGraphs kot aviimpoooredel GUGYETIGUOVG HETAED TOL €100VG TOV

mpoiovtog, g pebodoroying mov ypnoyonombnke, Kobmg Kot Tov aptBpol Kot Tov €i30Vg TV Yovidimv.
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. Full and Mini Barcode

. Full Barcode
. Mini Barcode

Multiplex PCR assay

Ewova 8: [Tooootd tov dtapopeTikdv pedodoroyidv oTig epyacieg mov e£eTdotTnKay.

B 125165 region
B 165 Rua
B co

Control Region
B o
B s
B non2
B o

Ewova 9: TTocoo1d TV S10p0peTIKOV TEPLoYDV TOL pitoyovoplakod DNA otig epyacieg mov eEgtdotniay.

O peyorvtepog apBpdg derypdromv mov cvAAEXOnKkay ftav ot Bpalidia, oty Kiva, ot Zaovdwm
Apafio kor oto Xovyk Kovyk, pe 2.034, 2.252, 2.561 xor 5.502 detypota avtictoyya. O yopeg pe 10
pikpdtepo apBud derypdtov sivor ot dumniveg, n Apyevtivp kou n I'kéva, pe 4, 15 xou 17 deiyparo
avtiotoyyo, eved otnv EAAGSa cudldéyOnkav 160 detypata ([Tivaxag 4, Tapdptnpa). Amd v Ttavtomoinon
TOV OELYLATOV GTO €101 TOV KOPYAPLDV TOL aviyvevdnKayv, Tpokdmtel GuvoAkd 0Tt To. 107 £idn Ppébnkay ot
Bpaliiia, Ta 95 oto Xovyk Kovyk, ta 88 otigc Hvopéveg TTolteieg Apepikng kot ta 61 oty Ivdio. Avtifétwc,
01 YOPES e TO HKPOTEPO aplBpd 0®V givor ot Dinmiveg, 1 Apyevivn, N [optoyorio kou | lomavia, pe 2,

3, 4 kou 5 detyparta avrtiotoryo. EmmAiéov, oty EAMGSa Ta €16 kapyapio cuvolikd givan 22 (Ewdveg 10 - 15).
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Africa - Australia

Moftah et al., 2011 Kuguru et al., 2018 Doukakis etal., 2011 Glaus etal., 2015 Holmes et al., 2009 Tillett et al., 2012 Lamendin et al., 2015
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Ewova 11: Awdypappo Barchart to omoio ametkoviletl to mAn00g kabe gidovg otig ydpes g Aciag.

16



Asia

Cardenosa et Cardenosa et Zhang et Shivji et Clarke et Fields et Fields et Liu et al., Chuang et
al., 2017 al., 2020 al., 2021 al., 2002 al., 2006 al., 2015 al., 2018 2013 al., 2016
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KAIMAKA TIMON

Ewodva 12: Awdypappa Barchart o onoio angwovilet to mAn00g kdbe gidovg oTig ydpeg g Aciog.
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Ewova 13: Adypappo Barchart to omoio ametkoviletl to mAn0og kabs gidovg otig ydpeg g Evpdnng.
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Ewoéva 14: Awdypappa Barchart to omoio amewoviletl To mA0og kébe gidovg otig ydpeg TG AUEPIKTG.
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Ewodva 15: Adypappa Barchart to omoio ameikoviletl to mAn0og kabe £1dovg oTIg Ydpes TG ALEPIKNG.

>11¢ 31 and t1g 71 epyacieg mov pelemnOnkav, evtonictnke ecoipuévn emonpavon. Ta vynidtepa
10600TA vobeiog evtomiomnkav otov Koavadd (100% - Naaum & Hanner, 2015) kot otig Hvopéveg
[MoMreieg Apepwkng (100% - Shivji et al., 2005), akolovbodueva and v Apyeviivi (80% - Delpiani et

al., 2020 kot v Itario (77,8% - Barbuto et al., 2010). Ot vwérowmeg 27 TEPUTTOGES EGPAMUEVNG
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emonpavong kopaivovrot petasd 0,1% kot 60%, ek Tov omoimv o1 4 pe 10 younAdteEPo T0600Td vobeiag
etvonn TarPav (0,23% - Chuang et al., 2016), n Madayackdpn (0,42% - Doukakis et al., 2011), n AyyAia
(1,71% - Hobbs et al., 2019), ko n Kiva (1,75% - Cardenosa et al., 2017). EmumAiéov, 0 m060GTA TNG
ecaipévng emonpaveong oty EAAGSa eivar 18,52% (Minoudi et al., 2020), 54,35% (Giovos et al., 2020)
kot 55,81% (Pazartzi et al., 2019). O ap1Oudg TV epyaciodv yia kabe yopa avaeépetor otov [ivaxa 4 tov
[Mapaptipatog.

EmumAéov, moALd amd ta €idn mov evtomicmnkay Ppickovtol 6Ty KOKKIVY MOTA TOV ATEIMOVUEVOV
edov g Aebvoivg Evoong Ipootaciog e @vong IUCN (IUCN Red List of Threatened Species). Katd
™V TEPI000 TNG SEYUOTOANYING KOl TAVTOTOINONG TOV E0MV Ol YOPEG UE TOV UEYOADTEPO aplBuUd
ancthovpevov oV Nrav n Bpalikia (25 €ion), n EAAGSa (7 €idon) ko n Zrykamovpn (7 €idn), evod katd
™V TEPI0d0 TG UETO-OVAAVONG TOV EPYACIAOV O YDPEG e TOV peyardtepo apBuo Nrav 1 Bpalidia (31
glon), n Ivoovnoia (18 €idn) ko n ToaPav (16 €idn) (livaxag 4, Tlapapnua). To vynidtEPO TOGOGTO
npootatevdpevoy eV (Critically Endangered, Ewova 1) evtomiomnke otnv Apysvtiviy (86,7%), ot
Tovuava (52,3%), ota Hvopéva Apapikd Eppdra (33,4%), ot Moiosio (33,3%) kot oty Moadayoackdpn
(32,8%). Ot ydpeg pe 10 yopmAotepo mocootd givor ot dummiveg (0%), n [oproyokia (0%), n Itaiio
(0,5%), n EALada (1,2%) kou  Kodopfia (1,7%) (Ewdva 16).

Critically

- .
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v PNG
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Not Evaluated
RG,

Ewova 16: Awypdppota Donut 6g marykOGo xaptn, COUEOVA LLE TH KOKKIVY AMoTa TV omehodLevmV 100V TG AteBvoig

"Evwong Ipootaciog tng ®vong IUCN (IUCN Red List of Threatened Species).

And 1t 71 epyacieg, mopatnpnOnke Ot oT1g MEPLGGOTEPES EAEYYONKOV @péoka delypata (42
TEPMTACEIS) Kol TTEPVYWL Kopyopio (24 mepmT®OOELS), €V AYOTEPEG NTAV Ol TEPUITACES TOV
eneepyacpévov derypdtov mov eAéyyxdnkav (17 nepumtooelg) (ivakag 3, Mapdpmmua). Emmiéov, og 11

TEPIMTAOGELG VINPYOV KOWA delypata avapesa otig Tpelg Katnyopieg (Ewoveg 17, 18).
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® . ..“ %
. ‘ ‘ 2 . Fresh/Frozen sample
. ! ) . ‘ I . Processed samples

.. . @

Ewcova 17: Awaypdappota Pie € moykoopio xaptn cOp@ova pe To €160g Tov TPoidvToc, To omoio gival epécko detypia,

emegepyacévo detyla Ko TTepiylo Kapyapio.

IItepoyia kapyapia

Ewodva 18: Awrypoppa Venn mov omekovilet 1o 100G Tov mpoidvtog, T0 GUVOMKO aplipd avtdv ava Tepintmon kadmg Kot To

KOWa detypata.
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21N OULVEKELD, TPOYUATOTOWONKE OTATIOTIKY oviAvon pe tov éleyxo tov Kruskal-Wallis omov

egetdotnkov ot Topakdto cvoyetioelg (Iivokoag 1):

[Mivakoag 1: AnoteAéopoto tov eAéyyov Kruskal-Wallis

IMAPAMETPOI Chi- df P-value
squared
'Hrepog ~ ecpoipuévn onpaven 8.6712 5 0.1229
"Hrepog ~ amayopevpéva €ion 6.5513 5 0.2562
TOmog TPOIOVTOC ~ ECPUAUEVT] GNLOVON 2.8047 2 0.246
TOmog TPOTOVTOC ~ OTayopeELUEVQL E1OT 3.2752 2 0.1944

And tov Ilivaka 1 mpoxvmtel 4Tt Ko o1 téooepig mepurtwoelg Tov eAéyyov Kruskal-Wallis éyovv p-

value > 0,05, cuvendg dev LIAPYEL CTATICTIKO ONUAVTIKY OWPOopd oTIG HESES TIEG TV VIO e&€taom

HETOPANTOV.
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5. XYZHTHXH
211 CLYKEKPIUEV UETO-OVAALGN TPAYUOTOTOWONKE £PEVVA GYETIKO UE TNV TOVTOTOINCY] TOV

eV ehacpofpayyiov, Kabdg Kot pe v eumopia Kpéatog kapyopio avd tov kocpo. Emmiéov amoteiet
&va TPOTTO EKTIUNGOTG TG TAYKOCULOG PLOTOKIAOTNTOG, KOOGS TovTomoteitat Evag Peyahog aptBpog sldmv
eacpofpayyiov. Ot Teployéc He T0 peyoAVTEPO apBnd €8GOV etvar ydpeg ¢ Aciog Kot TG vVOTIOG
Apepikng, kot cvykekpyéva to Xovyk Kovyk ko n Bpalidio. H katavaioon kpéatog kapyapio ivar
onuoeng oty Acia, otn Zkavdowafio, oy loanwvia, otmv Avcetparia, ce mepoyés g Ivdiag, oe
neployég tov Kavadd, otn Lpt Advka, o€ meployés e Aepikng kot tov Me&ucot (Vannuccini, 1999). H
lamovia &xel peyddlo pepidlo g ayopds 6To eUmOPLO KATEYVYUEVOD Kol VOTOU KPEATOS Kapyapia, T0G0
v gloaywyn 6co kot yu eaywyn. H Kiva givotl iotopikd o 6e0tepog peyaAdTepog e160yOYEAG TTEPLYI®V
Kapyoapio otov kOcpo, pe 6yko 16.815 10voug moyKOGHIOV EIGOYOYDOV TTEPLYI®V Kapyopio Kol 0 KOPLOg
KOTOVOAWMTHG coVmag pe mrepvyla kopyapio. EmmpocbHeta, 10 Xovyk Kovyk eivar avapeiopfimra o
HeYoALTEPOG Kol Mo otafepdc slcoymysos kol emaveéaymyéag mrepuyiwv Kapyopic 6Tov KOGHO Kot
OTUOVTIKOG KOTOVOAMTNG coVTog trepuyiov kapyopio (Cardenosa, 2020). H peydin {qmon mrepuyiov
Kapyopio. odnyel omv vmepaiicvon pe emPApuvVon TOL OIKOCLOTNUOTOS KOl o€ €EAVTANGOM TOV
yBvoamoBepdtmv, evd TapdAAnAa, AOym TG U EMAEKTIKNG HeBdOOV algiog 0ev TOVTOTO0VVTAL TO £1OM
7OV oMevoVTaL, UE AmOTEAEG O, VO, aioKeiTon wieon ota amstlovueva (Danelis, 2021). Ot evpoTaikég YdPES
amoteAoVV emiong peydieg ayopés Kpéatog kapyapio. To Kpéag TUTIKA LETOMOEITAL KO KOTAVAADVETOL GE
urmploreg ko euiéto (steaks and fillets). tn I'eppoavia, motdéco, mpotiudror n TAGTH, N KOTMA Kot To
Kanviopéva mrepvyto g kowdg (Carwardine, 2004).

YuvoAikd, peietnOnkav 71 gpyocieg amd 10 ohHVOAO T®V MIEPOV TG YNG. LTI TEPIOCOTEPES
TEPUTTMOOELS, TO TEPLCGOTEPO OETYLOLTOL TV TTTEPVYIL 1] PPECKA SELYLOTA OE OPKETA KAAY KATAGTOON, OTMS
v wapdderypa ot Bpalikioo (Bunholi, 2018), otnv Itario (Barbuto, 2010) kot otnv EAAGSa (Pazartzi,
2019) (ITivokag 2a, IMopdptmua). H avayvopion tov €00V kopyopios TPOKEWEVOL VO EVIOTIGTEL M
ECQUALEVT EMONUAVOT, Tpaypotomodnke pe v avaivon full barcode, mov egivar m mo ocvyva
YPNOWLOTOIOVUEVT TTPOGEYYIGT OTNV avayvdpion 8GOV tpoidvtov Baracowvav (Griffiths et al., 2014) oe
ppéoka mpoiovta kapyapio (Ewodveg 7, 8). L1 volomes epyaciec mov peAetndnKoy Kot 6To HeyoAdTEPO
TOGOGTO TOVLG, OOV Ta delypata elyav vrootel VYNAN enelepyacia kot o DNA ftav KatoKepUATIGUEVO -
onwg vy mapdderypo oty Ivéovnoia (Abdullah, 2020), octo Xovyk Kovyk (Fields, 2018) ka1 ot
Zyykanovpn (Choo, 2021) (ITivaxag 20, IMoapaptnua) - xpnoomomnke n avdilvon mini barcode. H
avdAvon avtr elvar tkavn va avayvopicet Tpoidvta kapyopio vymAng enelepyasiog, Ta omoia de UTOPOLV
va tautonomBobv kabdg mepéyovv eEapetikd vroPaduicpévo yovidropatikd DNA, to omolo petdvel v
emuyio TG evioyvong Kot TG aAANAOLYIONG Yo YEVETIKY tavtomoinon. Tétow mpoidvia eivor ta
TTEPVYIO, 1 HOYEPEUEVT GOV [LE TTTEPLYLO. KOPYopio Kot To Tpoidvta epovtidag tov déppotog (m.y.
KOAALVTIKG) TTov epiéyovv nratikd Ehato (Cardefiosa, 2017) (Ewdveg 7, 8).

Avéroya pe to €idog Tov TPoidvToc Tov avalvinke (Pppécko, eneEepyacévo, TTepLYLN Kapyopio)

ypnowomomOnke kot n KatdAAnAn oAiniovyio DNA (full barcode, mini barcode). e ka0 mepintwon
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YPNONG TAPOVS YPOUUDTOV KOJKO 1] LKPOTEPOV, Y10L TY) GLGTILATIKY TAEIVOUNOT TV €100V EVIGYHON KOV
emiong éva 1 0vo yovidw (Ewdva 7). H ypron meptocotépav Tov evog yovidiov kpibnke amapaitntn yio ™
OWGTY TAVTOTOINGT OPICUEVOV EWDADV, KOOMG 01 SUCKOMES GTNV TOVTOTOINGT KATOL®V EW0MOV GE TPOIOVTA
ehacpofpayyiov eivar covnicpéveg (Karachaliou, 2019). Ot poprokég texvikég amoteAovv néBodo VYNANG
onuaciog yw TN Olayeiplon Kol TPOCTAGIO T®V OMEVTIKOV TOPMV, 1O104TEPA Y10 AMEMOVUEVL €10T
(Karachaliou, 2019).

O kapyapieg elvar W10iTEPO EVAADTOL GTNV VIEPEKUETAALEVLGT], AOY® TOV OTL AVATTUGGOVTOL OPY(,
opalovy apyd kot Eovv younAovg pubuove avamapoaywyng (Danelis, 2021). TToAAd &idn kapyopidv
Bempovvtal amelloVEVA, MGTOCO 01 Kapyopieg o€ GA0 TOV KOGUO VOIGTOVTOL CTUAVTIKT KOl GLVEYN TEGN
amd v aAeio. H mpaktikn g agaipeong mrepuyiov kapyoapio (shark finning) éyet avayvopiotel g évag
ToPAyovTag Tov GUUPAALEL G€ AT TNV TiEoT 6TOVG TANBLGLOVG TV Kapyapiwv. Ztnv Evpann, woydet o
Kovoviopog 1185/2003 oyetikd pe v o@Qoipecn MTEPLYIOV KOPYXOPUDY, O ONOI0G GTOYEVEL GTNV
ATOyOPELON TNG CLYKEKPIUEVNG TOKTIKNG. 'ETo1, 68 oyéomn pe dhdeg meproyés, oty Evponn anotpémeton n
OLYKEKPIEVN TEYVIKT enesepyaciag Tov ehacpofpayyiov. I'a to Ad0yo avTd, OTIG EVPOTAIKES YDPES OEV
aVOPEPOVTOL TTOAAEG TEPUITAOGEIS eUmopiog mrepvyimv kapyoapio. Opmg, ywo va @tdoovv otn yopo
TPOOPIGUOV TOVG, Ol AMOGTOAEG KIVOUVTAL KOTA U KOS O1EBVmV EUTOPIK®OV 000V, TEPVAOVTUS OO YDPESG
dtédevonc. 'Etot, ot Evponaikéc ydpeg amotelohv d1evelg epmopikons 0pOpovg TV TTepLuyimv Kapyapia,
pe teMkd mpoopiopd kuvpiog v Kiva. Xtn ocvykekpévn HETO-0VOADON Ol TEPMTMOELS OLTEG
neplopilovtar otig 6o, otn 'epuavia (Villate-Moreno, 2021) kou oto Hvouévo Baciteio (Hobbs, 2019)
(Ewova, 17).

‘Eva and to khpla mpoANUATO GTO EUTOPI0 YOPLDOV EIVOL 1) ECQUALEVT] ETIGNLOVOT TOV EWOQOV, UE
OTOTEALECUO 1 EUTTOPIKT] OVOLLOGIOL TTOV PN CLUOTOLEITAL VO NV OVTIGTOLYEL 6TO TPOIOV. AV Kol GOUPMVOL
pe tov Evponaikd kavoviopo 1169/2011, n avaypagn opiopEVEOV TANPOQOPIDOV Y10 TV AVOYVOPIGT TOL
TPOIOVTOG KOl TNV KOADTEPN EVNUEPMGY] TOL KATOVOAMTN E€IVOL VTOYPEMTIKY, CLUTEPACUATIKA, 1|
E0QUALEVT] CIUOVGT] GE TTPOTIOVTO KPEOLTOG KApYopiot QOIVETL VO KATEYEL VYNAO TOGOGTO GE OAES TIG YMDPEG,
KIvoLUveDovTag €161 € peydlo Pabud ta mpoostatevdpeva €ion. Orydpeg e T0 VYNAOGTEPO TOG0GTO vobeiog
gtvar o Kavadag (100% - Naaum & Hanner, 2015), ot Hvopéveg ITolteieg Apepikng (100% - Shivji, 2005),
n Apyevtivi (80% - Delpiani, 2020) ko 1 ItaAia (77,8% - Barbuto, 2010). Exiong, pmopei va amodobei ev
PEPEL OTNV EAAELYT] KOVOVIGUAOV QLTAV TOV YOP®V Yo TV aAleio Kot T dtpnon tov ebav. Emmiéov,
O1KOVOLIKOT AOYOl LTTOpOovV va, EENYNGOLV TNV LYNAGTEPT] EGOAALEVT EMCTLLOVOT GE £10M Kapyopia, KaODS
Kootilovv mo axpiPd, 1 akdOpo kot 1 EAAEWYN YVOONG Yo To. eumopevdpeve. idn (Agyeman, 2021).
Optopéva pétpa mov Pmopovv vo ANeBovv ywoo v TPOANYM TS ECQOAUEVNG €MONOvVONS gival
dwbecdTTO EMOPKOV OESOUEVOV Yo TO €10M Kapyapia, ta omoio fonBovv GtV TOWTOTOINGN AVTOV,
oLYVOTEPOL EAEYYOL - OEIYUOTOANYIES Kot avaADGELS, 0AAL Kot epappoyn g Evpomaikng vopobesiog
1830/2003, oyetikd pe TNV tYvNAAGILOTNTO KOL TNV ETICTLAVOT| TOV TPOPILOV.

H avaypaen tov €dov de Bo mpénet va yivetor povo ot ayopéc, 0AAG KOl OTO EGTIOTOPLA.
Amapaitnteg evépyeleg emiong ATOTEAOVY 1] KOTOYPAPT) TOV TEPIMTMOGEDV OAEVLONG ATAYOPEVUEV®V EODV
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LE OKOTO TNV KOADTEPT SWXEIPIOT] ALTAOV, 1 AVOYVAOPISH TOVG 6€ OAN TNV 0ALGIdO €POSIOGHOD Kol M
JOPAAMON TNG YVNAUSIHOTNTOS. ZTNV TOPOVCH, LETA-OVIAVOT] 0modekvyETaL, OTL TOPA TIG VOpHoBETieg
KO TIG EVEPYELEG GYETIKA LE TNV OVTIKATAGTOON KOt T AavOAGHEVN EMCHUOVOT TOV E0MV, TO TOCOGTA
TOPOUEVOVY GE OYETIKO LYNAQ emineda, Yeyovog TOL OmOJEIKVOEL OTL O TOUENS TOV BoAacoIVOV
eEaxolovbel va mopapével Evag TopEag Tov ennpealetol E0KOAN amd TapPAVOUES 1) AAVOUGUEVES TPOKTIKEG
aAievong (Xiong et al., 2016). Emuthéov, dedopuévng g 0€omg Toug 6Ty Kopuet g TPOPIKNG AALGISaG,
o1 Kapyapieg givar emppencic ot Plocvoc®PeVon TOEIKMY PETOAA®VY, OTT®G HOALPOOC, KAOUIO0, apoEVIKO
KOl VOPAPYVPOGC, EMOUEVMOC EMKPOTEL (oL EMTAEOV avIoLYIC Yol TNV VYEID TOV KOTAVIA®TOV, KOODS 1
Hakpoypdvio KoTovaAmon kpéatog kapyapio eivar exigopn (Marchetti, 2020).

Ymv nepintoon g EALGSaG, T0 T0600TO £6QaAévNg emonavens, Eemepvd Katd péco 6po 1o
40%, m0c0GTO OPKETA LYNAO o€ oYéon He Tov aplBud tov derypdtov mov cuAAEYINKay (160 delypata).
[Mopoia avtd n EAAGSa katéxer éva amd ta yapnAdtepo mocootd 1,2%, 6cov agopd v aiicvon
TPOGTATEVOUEVOV E10MV. ATO Ta 22 €M TOL aviYveLON KAV TO EXTA TPOSTATELOVTAL OO KAmola €BViKN 1|
o1ebvn| vopoBeaia T dedopévn GTIYUN|, EVO KATA T1) SIIPKELD TV EPEVVMV TPOGTATEVOVTIOVGAV TTEVTE EI0T).
Ta oetypata mov eA&yyOnkav NMrav OAo @A&To Kol 1 ovopaocio mov épepav Ntov ['oAiéoc, o omoiog
OLYKOTAAEYETOL GTOVG KOPYAPIEC. ZOUPMOVO LLE TNV EAANVIKT VOpoOesia Yio TNV aoQAAELD TOV TPOPIU®V
(®EK 475 / Tebyoc B '/ 27-3-2015, apd. 1750/32219 ¢ EE 1379/2013), poévo ta mpoidovta Tov YEVOULG
Mustelus spp. (M. mustelus, M. punctulatus kot M. asterias) pmopovv va toinbodv vd TV eUmOPIKN
ovouacio «yaréog» (Pazartzi et al., 2019). Ta idn mov evtoniotnkay mo cvyva nrav ta: Prionace glauca
kar Mustelus mustelus. Ta otoryeion AMEONKay amd Tpeic epyacieg otTig omoieg £yve detypoTolnyio 6€
drapopetikég morelg g EALadac (Minoudi et al., 2020; Giovos et al., 2020; Pazartzi et al., 2019). Kot otig
TPEiC epyasieg 1o Koo yovidio nrav to ptoyovoplakd yovidio COl, evd oty epyocia tov Pazartzi et al.

(2019) £ywve ypnon kot Tov proyovoplakon yovidiovleS rRNA.
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6. IPOTAXEIX I''A MEAAONTIKH EPEYNA

210 pHéEAAOV, givor onpovTiko va d1e&oyBovv TapOUOIEG LEAETEG GE JPOPETIKA €101 TPOIOVT®YV, Yia
mv e€aymyn amoteAecudTmv Tov oyetilovtan pe ™ Propnyavio Kot v epmopio TepocoTéP®V BoAAcTImV
ewdv. H ovykekpiévn peta-avédivon amokaivye vynid mo6ootd AovOaGUEVNG EMICTUAVONG GE YDPES
Kupimg g Apepikng, Tovifovtag v avaykn ywo tepotépm épevva. Emiong, onpaviikd eivan to yeyovac,
OTL TOAAG OO TOL €01 TTOV EVIOMICTNKAY LE EGQOAUEVT ETGNUAVOT), BpioKovTot 6TV KOKKIVY Aot TV
amelovpevev oV g Atebvoug 'Evmong Ipoctaciog g ®vong IUCN (IUCN Red List of Threatened
Species). EmumAéov, Ogpith eivon | tpoondbdeia va mpaypatomrombei phbuion tov epmopiov, MOTE 1 TOKTIKN
™mGg agoaipeong mrepvyiov koapyapio vo kabiotator owovopikd ovéewkt. Emiong, o kavovioudg g
Evponaikne Evoong o omolog amayopevel v amobnkevon, HETAPOPTOON Kol EKPOPTOCT TV TTEPVYIOV
Kapyopio ota vVoota kot o OAo To mwAoia g Evponaikng ‘Evmong, va enektabel otic eoymyés kot

EI0AYWOYEC KAPYOPUDV GE OAOKANPO TOV KOGLLO.
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DNA barcoding reveals Barbuto 2010 Italy <2010 Col Ward et al., full barcode

fraudulent substitutions in 2005
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The label ""cacao" is a Bernardo 2020 Southern October 2017- CoOl Ward et al., full barcode
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species composition of 2005
sharks and rays in the
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8 | Genetic identification of Cardefiosa 2019 USA <2019 COl Ward et al., mini
threatened shark species in 2005; Fields et | barcode
pet food and beauty care al., 2015
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largest shark fin retail- China August 2017 al., 2017 barcode
market in Mainland China
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trade assessed through a
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Hong Kong
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products using DNA et al., 2007 barcode
barcoding
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species utilisation in UK barcode
shark products reveals
threatened species on sale

13 | Identification of shark and | Holmes 2009 Northern from various Col Ward et al., full barcode
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barcoding illegal fishing etal., 1994
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threatened shark species in etal., 2012
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composition and CITES-
listed species from the
markets in Taiwan
17 | Determining the Marchetti 2020 South- 2017 COl, NADH2 Ward et al., full barcode
authenticity of shark meat eastern 2005; Naylor
products by DNA Italy etal.,, 2012
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plates reveals a high
proportion of species of
conservation concern
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Mexican markets Moreno

25 | Mislabelling and high Biffi 2020 Peru May and June Col Ivanova et al., | full barcode
mercury content hampers 2017 2007
the efforts of market-based
seafood initiatives in Peru

26 | Genetic profiling reveals Shiviji 2005 USA 2003 ITS2, cyth Chapman et multiplex
illegal international trade al., 2003 PCR assay
in fins of the great white
shark, Carcharodon
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species in seafood products
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Sequencing

28 | A glimpse into the genetic Marin 2018 Peru 2016-2018 COl Miya et al., full and
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and law enforcement

44 | Nationwide Brazilian Carvalho 2017 Brazil <2017 Col Handy et al., full barcode
governmental forensic 2011
program reveals seafood
mislabelling trends and
rates using DNA barcoding

45 | DNA barcoding Carvalho 2015 Brazil January-April COl Ward et al., full barcode
identification of 2014 2005
commercialized seafood in
South Brazil: A
governmental regulatory
forensic program

46 | Diversity and origins of Choo 2021 Singapore | June-December | COI Leray et al., mini
giant guitarfish and 2019 2013; Lobo et | barcode
wedgefish products in al., 2013
Singapore

47 | Are we sure we eat what Delpiani 2020 Argentina August and Col Ivanova et al., | full barcode
we buy? Fish mislabelling February, Year 2007
in Buenos Aires N/A
province, the largest sea
food market in Argentina

48 | DNA analysis of Haque 2019 Bangladesh | June 2016 and COl Ward et al., full barcode
elasmobranch products June 2017 2005




originating from
Bangladesh reveals
unregulated elasmobranch
fishery and trade

on species of global
conservation concern

49 | A molecular approach Vella 2017 Malta 2003-2016, 2017 | COI, ND2 Ward et al., full barcode
towards taxonomic 2005; this
identification of study
elasmobranch species from
Maltese fisheries landings

50 | Application of multiplex Caballero 2012 Colombia between August | COI This study; multiplex
PCR approaches for shark 2009 and April Shivji et al., PCR assay
molecular identification: 2010 2002;
feasibility and applications Abercrombie
for fisheries management et al.,2005;
and conservation in the Ward et al.,
Eastern Tropical Pacific 2005

51 | What barcode sequencing | Velez- 2015 Peru between 2004 COl Ivanova et al., | full barcode
reveals about the shark Zuazo and 2009 2007
fishery in Peru

52 | DNA barcoding reveals Sembiring 2015 Indonesia mid-2012 to COl Baldwin et al., | full barcode
targeted fisheries for mid-2014 2009
endangered sharks in
Indonesia

53 | Identification and Rodrigues- 2009 Northern between October | 12S-16S region Greig et al., full barcode
phylogenetic inferences on | Filho Brazil 2005 and 2005
stocks of sharks affected by December
the fishing industry off the 2006
Northern coast of Brazil

54 | Using fisher-contributed Quinlan 2021 Belize 2007-2011 Col Ward et al., full barcode
secondary fins to fill 2005
critical shark-fisheries data
gaps

55 | Fish market surveys Spaet & 2015 Saudi between May COlI, ND2 Ward et al., full barcode
indicate unsustainable Berumen Arabia 2011 and May 2005; Folmer
elasmobranch fisheries in 2013 et al., 1994;

the Saudi Arabian Red Sea




Naylor et al.,
2005

56 | Accuracy of species Tillet 2012 Australia between ND4 Arevaloetal., | full barcode
identification by fisheries September 2006 1994; Inoue et
observers in a north and December al., 2001
Australian shark fishery 2008

57 | DNA-barcoding as Muttagin 2019 Indonesia <2019 Col Ward et al., full and
molecular marker for 2005; Sultana | mini
seafood forensics: Species etal., 2018 barcode
identification of locally
consumed shark fish
products in the world’s
largest shark fishery

58 | The trade in sharks and Jabado 2015 United from October Col Ivanova et al., | full barcode
their products in the Arab 2010 until 2007
United Arab Emirates Emirates September 2012

59 | New insights into the Fernando 2019 Sri Lanka March 2018 ND2 Naylor et al., full barcode
identities of the 2005
elasmobranch fauna of Sri
Lanka

60 | Applying genetic Doukakis 2011 Madagascar | 2001-2002 COlI, ITS2 Ivanovaetal. | full
techniques to study remote 2007; this barcode,
shark study multiplex
fisheries in north eastern PCR assay
Madagascar

61 | Molecular barcoding of Moura 2008 Portugal 2005 COl Ward et al., full barcode
north-east Atlantic deep- 2005
water sharks: species
identification and
application to fisheries
management and
conservation

62 | Classification of sharks in Moftah 2011 Egypt from May to COl Ward et al., full barcode
the Egyptian November 2008 2005

Mediterranean waters
using morphological and
DNA barcoding
approaches




63 | DNA barcoding of Kuguru 2018 South between Col Ward et al., full barcode
chondrichthyans in South Africa November 2013 2005
African fisheries and April 2015

64 | Labelling accuracy in Lamendin 2015 Australia <2014 Col Ward et al., full barcode
Tasmanian seafood: An (Tasmania) 2005
investigation using DNA
barcoding

65 | DNA barcoding and Prehadi 2015 Indonesia July 2012 and Col Baldwin et al., | full barcode
phylogenetic (Java) 2013 2009
reconstruction of shark
species landed in Muncar
fisheries landing site in
comparison with Southern
Java fishing port

66 | Molecular identification of | Md-Zain 2018 Malaysia <2018 Col Ward et al., full barcode
shark fins in Malaysian 2005; Ivanova
Borneo’s local markets et al., 2007

67 | lllegal trade of regulated Asis 2014 Philippines | <2018 Col Folmer etal., | full barcode
and protected aquatic 1994
species in the Philippines
detected by DNA
barcoding

68 | Characteristics of the Glaus 2015 Fiji January and COl Ward et al., full barcode
shark fisheries of Fiji February 2013 2005

69 | DNA barcoding of traded Wainwright 2018 Singapore between COl Leray et al., mini
shark fins, meat and December 2017 2013; Lobo et | barcode
mobulid gill plates in and February al., 2013
Singapore uncovers 2018
numerous threatened
species

70 | A shot in the dark for Paes da 2021 Brazil January to Col Ward et al., full barcode
conservation: Evidence of Cruz December 2016 2005

illegal commerce in
endemic and threatened
species of elasmobranch at
a public fish market in
southern Brazil




71

DNA barcoding for the
identification of shark lips
(A JE): A nationwide
survey for analyzing a
never investigated product
in the Chinese market

Zhang

2021

China

October 2018 to
September 2019

COl

Ward et al.,

al., 2015

2005; Fields et

full and
mini
barcode

[Mivaxog 2B: To cvvolo TV pelet®dv mov EETALOVV TNV TAVTOTOINGT KOl THV EUmopia TV 108GV eAacuoppayyiov, and 6mov cLAAEYONKAY TANPOPOpPIES.

Tithog gpyaciog Ap1Opog Ap1Opog Ap1Opog Koataypagi ApOpog 100V Kataypagi Kataypagi
derypdrov | deypdatov wov OLKOYEVELAV 7OV | OLKOYEVELAV OV OV ELODOV TOV ovopaciog
alinlovynOnkev | avayvopicTNKey | avayvopicTKaY | avayvoOpicTNKeV | avayvopicTnKay TAOAONG
TPOLOVTOV
1 | The fishing and illegal 85 85 1 Squatinidae 2 Squatina cacdo, cagonete
trade of the angelshark: guggenheim, and anjo
DNA barcoding against Squatina occulta
misleading
identifications
2 DNA- based analysis of 36 21 3 Carcharhinidae, 7 Carcharhinus Processed shark
shark products sold on Alopiidae, falciformis, meat, Cooked
the Indonesian market Sphyrnidae Carcharhinus meat, Salted
towards seafood sorrah, shark meat,
labelling accuracy Carcharhinus Curry cooked
program leucas, shark’s meat
Carcharhinus
brevipinna,
Alopias pelagicus,
Galeocerdo
cuvier, Sphyrna
lewini
3 Molecular identification 63 63 5 Squalidae, 12 Prionace glauca, | cagdo, cagonete
of shark meat from local Sphyrnidae, Sphyrna lewini, and anjo
markets in Southern Carcharhinidae, Rhizoprionodon
Brazil based on DNA Squatinidae, lalandii,
barcoding: evidence Triakidae, Carcharhinus

from mislabeling and

brachyurus,




trade of endangered
species

Carcharhiniforme
s (order)

Carcharhinus
falciformis,
Sphyrna zygaena,
Galeorhinus
galeus,
Rhizoprionodon
porosus, Squalus
cubensis,
Squatina occulta,
Squatina
guggenheim,
Squalus
mitsukurii

Artisanal shark fishing
in Milne Bay province,
Papua New Guinea:
biomass estimation from
genetically identified
shark and ray fins

623

462

Hemigaleidae,
Carcharhinidae,
Sphyrnidae

19

Hemipristis
elongata,
Carcharhinus
albimarginatus,C
archarhinus
altimus,
Carcharhinus
amblyrhynchoides
, Carcharhinus
amblyrhynchos,
Carcharhinus
amboinensis,
Carcharhinus
brevipinna,
Carcharhinus
falciformis,
Carcharhinus
leucas,
Carcharhinus
limbatus,
Carcharhinus
melanopterus,Car
charhinus
plumbeus,
Carcharhinus
sorrah,

shark fins




Carcharhinus
tilstoni,
Galeocerdo
cuvier, Negaprion
acutidens,
Sphyrna lewini,
Sphyrna
mokarran,
Sphyrna zygaena

DNA barcoding reveals
fraudulent substitutions
in shark seafood
products: the Italian
case of ""Palombo"

45

44

Triakidae,
Squalidae,
Carcharhinidae,
Alopiidae,
Lamnidae

6 + Squalus-
Mustelus

Mustelus
mustelus, Squalus
acanthias,
Prionace glauca,
Galeorhinus
galeus, Alopias
superciliosus,

Isurus oxyrinchus.

Inconsistencies
with Squalus and
Mustelus
GENERA

Palombo

The label "'cacao™ is a
shark or a ray and can
be a threatened species!
Elasmobranch trade in
Southern Brazil unveiled
by DNA barcoding

231

231

Carcharhinidae,
Sphyrnidae,
Odontaspididae,
Centrophoridae,
Squatinidae

12

Carcharhinus
brevipinna,
Carcharhinus
falciformes,
Carcharhinus
obscurus,
Galeocerdo
cuvier, Prionace
glauca,
Rhizoprionodon
lalandii,
Rhizoprionodon
porosus, Sphyrna
lewini, Sphyrna
zygaena,
Carcharias
taurus,
Centrophorus

cacdo




squamosus,
Squatina
guggenheim

DNA barcoding reveals
species composition of
sharks and rays in the
Indian commercial
fishery

301

301

20

Centrophoridae,
Somniosidae,
Etmopteridae,
Squalidae,
Sphyrnidae,
Carcharhinidae,
Hemigaleidae,
Triakidae,
Proscylliidae,
Scyliorhinidae,
Pseudocarchariida
e, Lamnidae,
Alopiidae,
Odontaspididae,
Rhincodontidae,
Ginglymostomati
dae,
Stegostomatidae,
Hemiscylliidae,
Echinorhinidae,
Hexanchidae,
Chimaeridae,
Rhinochimaeridae

53 + 7 in genus
level

Zameus
squamulosus,
Centroselachus
crepidater,
Etmopterus
pusillus, Deania
profundroum,
Centrophorus
zeehaani,
Centrophorus
atromarginatus,
Centrophorus
squamosus,
Centrophorus
granulosus,
Sphyrna zygaena,
Sphyrna lewini,
Triaenodon
obesus, Scoliodon
laticaudus,
Rhizoprionodon
oligolinx,
Rhizoprionodon
acutus, Prionace
glauca, Lamiopsis
temminckii,
Loxodon
macrorhinus,
Galeocerdo
cuvier,
Carcharhinus
sorrah,
Carcharhinus
melanopterus,
Carcharhinus
longimanus,

NA




Carcharhinus
limbatus,
Carcharhinus
leucas,
Carcharhinus
macloti,
Carcharhinus
falciformis,
Carcharhinus
brevipinna,
Carcharhinus
amboinensis,
Carcharhinus
albimarginatus,
Carcharhinus
amblyrhynchos,
Carcharhinus
altimus,
Hemipristis
elongata,
Hemigaleus
microstoma,
Paragaleus
randalli,
Eridacnis
radcliffei,
Bythaelurus
hispidus,
Halaelurus
quagga,
Cephaloscyllium
silasi,
Pseudocarcharias
kamoharai, Isurus
paucus, Isurus
oxyrinchus,
Alopias vulpinus,
Alopias
superciliosus,




Alopias pelagicus,
Odontaspis
noronhai,
Rhincodon typus,
Nebrius
ferrugineus,
Stegostoma
fasciatum,
Chiloscyllium
hasselti,
Chiloscyllium
griseum,
Chiloscyllium
arabicum,
Echinorhinus
brucus,
Heptranchias
perlo, Hexanchus
griseus,

Genetic identification of 111 32 Lamnidae, 3 + Blacktip Isurus oxyrinchus, | NA
threatened shark species Carcharhinidae, complex Blacktip complex
in pet food and beauty Sphyrnidae (Carcharhinus
care products limbatus,
Carcharhinus
tilstoni,
Carcharhinus
amblyrhynchoides
, Carcharhinus
leiodon),
Carcharhinus sp.,
Prionace glauca,
Sphyrna lewini
Species composition of 2000 1706 Squalidae, 40 + spp. Prionace glauca, | Shark fins
the largest shark fin Triakidae, Carcharhinus
retail-market in Sphyrnidae, falciformis,
Mainland China Lamnidae, Carcharhinus
Carcharhinidae, spp., Isurus

Alopiidae

oxyrinchus,




Sphyrna lewini,
Sphyrna zygaena,
Blacktip complex
(Carcharhinus
limbatus, C.
leiodon, C.
tilstoni, C.
amblyrhynchoides
), Rhizoprionodon
acutus, Mustelus
punctulatus,
Mustelus schmitti,
Alopias pelagicus,
Carcharhinus
longimanus,
Carcharhinus
sorrah,
Carcharhinus
leucas, Scoliodon
spp.,
Carcharhinus
amboinensis,
Mustelus spp.,
Galeocerdo
cuvier,
Carcharhinus
brevipinna,
Alopias
superciliosus,
Rhizoprionodon
spp., Lamna
ditropis,
Carcharhinus
altimus/plumbeus,
Carcharhinus
albimarginatus,
Sphyrna
mokarran,
Hemipristis




elongate,
Hemigaleus
australiensis,
Mustelus
mustelus, Lamna
nasus, Squalus
spp., Galeorhinus
galeus,
Carcharhinus
melanopterus,
Alopias spp.,
Negaprion
brevirostris,
Carcharhinus
obscurus/galapag
ensis, Scoliodon
macrorhynchos,
Mustelus canis,
Squalus
acanthias,
Rhizoprionodon
porosus/terraenov
ae, Carcharhinus
acronotus,
Triaenodon
obesus,
Carcharhinus
brachyurus,
Rhizoprionodon
taylori,
Carcharhinus
dussumieri,
Carcharhinus
porosus, Mustelus
henlei, Lamiopsis
spp., Loxodon
macrorhinus,
Carcharhinus




amblyrhynchos,
Eusphyrna blochii

10

Species composition of
the international shark
fin trade assessed
through a retail-market
survey in Hong Kong

4800

3943

14

Carcharhinidae,Sp
hyrnidae,
Lamnidae,
Alopiidae,
Dalatiidae,
Hemiscylliidae
,Triakidae,
Squatinidae,
Stegostomatidae,
Hexanchidae,
Odontaspididae,
Hemigaleidae,
Centrophoridae,
Callorhinchidae

55 species, 15
genera/complex

Prionace glauca,
Carcharhinus
falciformis,
Carcharhinus
complex (C.
limbatus, C.
amblyrhynchoides

C. leiodon, C.
tilstoni), Sphyrna
lewini, Sphyrna
Zygaena,
Carcharhinus
spp., Carcharinus
brevipinna, Isurus
oxyrinchus,
Carcharhinus
leucas,
Rhizoprionodon
acutus,
Carcharhinus
amboinensis,
Dalatias licha,
Carcharhinus
sorrah,
Carcharhinus
longimanus,
Carcharhinus
obscurus/galapag
ensis, Sphyrna
mokarran,
Alopias
superciliosus,
Negaprion
acutidens,
Rhizoprionodon
taylori,

shark fins




Carcharhinus
limbatus,
Chiloscyllium
spp., Alopias
pelagicus,
Centrophorus
spp., Galeorhinus
galeus, Lamna
ditropis, Mustelus
spp.,
Rhizoprionodon
porosus/terraenov
ae, Galeocerdo
cuvier,
Carcharhinus
amblyrhynchos,
Carcharhinus cf.
dussumieri/dussu
mieri, Mustelus
punctulatus,
Carcharhinus
brachyurus,
Mustelus mosis,
Carcharhinus
altimus/plumbeus,
Mustelus
mustelus,
Carcharhinus
acronotus,
Rhizoprionodon
Spp,
Rhizoprionodon
longurio,
Carcharhinus
amblyrhynchoides
, Carcharhinus
isodon,
Carcharhinus
macloti, Lamna




nasus,
Carcharhinus
albimarginatus,
Hemipristis
elongata,
Negaprion
brevirostris,
Deania
profundorum,
Isurus paucus,
Lamiopsis
temminckii,
Scoliodon
laticaudus,
Loxodon spp.,
Mustelus canis,
Sphyrna tiburo,
Alopias vulpinus,
Carcharhinus
brevipinna/brachy
urus,
Carcharhinus
melanopterus,
Carcharhinus
porosus, Glyphis
spp., Hemigaleus
australiensis,
Loxodon
macrorhinus,
Carcharias
taurus, Deania
spp., Eusphyra
blochii,
Hexanchus
griseus, Mustelus
californicus,
Mustelus henlei,
Mustelus
lunulatus,




Squatina

californica,
Stegostoma
fasciatum,
Triaenodon
obesus
11 | Identification of shark 35 26 Alopiidae, 9 Isurus oxyrinchus, | Shark cartilage
species in commercial Triakidae, Alopias pelagicus, | capsules, Mako
products using DNA Lamnidae, Alopias vulpinus, | shark jerky,
barcoding Carcharhinidae Galeorhinus Shark jerky,
galeus, Thresher shark
Carcharhinus fillet, Mako
sorrah, shark steak
Carcharhinus
falciformis,
Carcharhinus
melanopterus,
Prionace glauca,
Carcharhinus
sealei
12 | Using DNA barcoding to 117 117 Carcharhinidae, 10 Prionace glauca, | Rock, Huss,
investigate patterns of Scyliorhinidae, Scyliorhinus Rock Salmon,
species utilisation in UK Squalidae, stellaris, Squalus | Rock eel, Bull
shark products reveals Triakidae, suckleyi, Squalus | Huss, Smooth-
threatened species on Sphyrnidae, acanthias, hounf, Dogfish,
sale Lamnidae Mustelus asterias, | Shark steak,
Carcharhinus Skindog, Tope
leucas,
Carcharhinus
spp, Sphyrna
lewini, Isurus
oxyrinchus,
Sphyrna tudes
13 | ldentification of shark 211 193 Carcharhinidae, 20 Carcharhinus NA (shark fin
and ray fins using DNA Sphyrnidae, dussumier, confinscated)
barcoding Hemiscylliidae Carcharhinus
tilstoni,

Carcharhinus
sorrah, Sphyrna




lewini,
Carcharhinus
amboinensis,
Carcharhinus
macloti,
Carcharhinus
brevipinna,
Carcharhinus
limbatus,
Eusphyra blochii,
Sphyrna
mokarran,
Triaenodon
obesus,
Carcharhinus
leucas,
Carcharhinus
obscurus,
Carcharhinus
amblyrhynchos,
Rhizoprionodon
acutus,
Rhizoprionodon
taylori,
Carcharhinus
falciformis,
Chiloscyllium
punctatum,
Galeocerdo
cuvier, Negaprion
acutidens

14

DNA barcoding reveals
the diversity of sharks in
Guyana coastal markets

144

132

Sphyrnidae,
Carcharhinidae

14

Sphyrna lewini,
Sphyrna
mokarran,
Sphyrna tudes,
Sphyrna tiburo,
Sphyrna media,
Rhizoprionodon
lalandii,

NA




Rhizoprionodon
porosus,
Carcharhinus
porosus,
Carcharhinus
limbatus,
Galeocerdo
cuvier,
Carcharhinus
acronotus,
Carcharhinus
leucas,
Carcharhinus
falciformis,
Carcharhinus
plumbeus

15

DNA-based
identification reveals
illegal trade of
threatened shark species
in a global elasmobranch
conservation hotspot

427

427

Charcharhinidae,
Ginglymostomati
dae, Sphyrnidae,
Squalidae,
Triakidae

17

Rhizoprionodon
porosus,
Carcharhinus
acronotus,
Carcharhinus
porosus, Sphyrna
mokarran,
Sphyrna lewini,
Carcharhinus
leucas,
Ginglymostoma
cirratum,
Isogomphodon
oxyrhynchus,
Sphyrna tiburo,
Galeocerdo
cuvier,
Carcharhinus
falciformis,
Sphyrna tudes,
Carcharhinus
limbatus,
Mustelus higmani,

shark fins,
carcasses




Mustelus canis,
Squalus
brevirostris/megal
ops,Rhizoprionod

on lalandii
16 | DNA barcoding of shark 548 548 Alopiidae, 20 Alopias pelagicus, | NA
meats identify species Carcharhinidae, Alopias
composition and CITES- Squalidae, superciliosus,
listed species from the Lamnidae, Carcharhinus
markets in Taiwan Sphyrnidae, albimarginatus,

Centrophoridae

Carcharhinus
plumbeus,
Carcharhinus
brachyurus,
Carcharhinus
brevipinna,
Carcharhinus
falciformis,
Carcharhinus
galapagensis,
Carcharhinus
leucas,
Carcharhinus
limbatus,
Carcharhinus
longimanus,
Carcharodon
carcharias,
Galeocerdo
cuvier, Isurus
oxyrinchus,
Prionace glauca,
Scoliodon
laticaudus,
Sphyrna lewini,
Sphyrna zygaena,
Deania sp,
Squalus
montalbani




17 | Determining the 130 130 Carcharhinidae, 5 Mustelus asterias, | Palombo,
authenticity of shark Scyliorhinidae, Mustelus verdesca,
meat products by DNA Triakidae, punctulatus,Prion | gattucio,
sequencing Lamnidae ace glauca, Isurus | spinarolo

oxyrinchus,
Scyliorhinus
canicula

18 | Commercialization of a 44 43 Carcharhinidae, 8 Carcharhinus cacdo, cagonete
critically endangered Ginglymostomati leucas, and anjo
species (largetooth dae, Pristidae Carcharhinus
sawfish, Pristis perotteti) limbatus,
in fish markets of Carcharhinus
northern Brazil: porosus,

Authenticity by DNA Carcharhinus

analysis acronotus,
Sphyrna lewini,
Galeocerdo
cuvier,
Ginglymostoma
cirratum, Pristis
perotteti

19 | DNA analysis of traded 71 71 Sphyrnidae, 20 Sphyrna lewini, Dried shark fin
shark fins and mobulid Alopiidae, Sphyrna
gill plates reveals a high Lamnidae, mokarran,
proportion of species of Rhincodontidae, Alopias pelagicus,
conservation concern Carcharhinidae, Alopias

Triakidae,
Hemiscylliidae

superciliosus,
Alopias vulpinus,
Carcharhinus
leiodon,
Carcharhinus
obscurus, Isurus
oxyrinchus, Isurus
paucus, Lamna
nasus, Negaprion
acutidens,
Rhincodon typus,
Carcharinus
amblyrhynchoides




, Carcharhinus
brevipinna,
Carcharinus
limbatus,
Prionace glauca,
Lamna ditropis,
Mustelus
lunulatus,
Rhizoprionodon
acutus,
Rhizoprionodon
porosus

20

High levels of
mislabeling in shark
meat — Investigating
patterns of species
utilization with DNA
barcoding in Greek
retailers

87

86

Alopiidae,
Carcharhinidae,
Centrophoridae,
Hexanchidae,
Scyliorhinidae,
Squalidae,
Squatinidae,
Triakidae

13

Scyliorhinus
canicula,
Mustelus
mustelus,
Mustelus asterias,
Mustelus
punctulatus,
Squalus
acanthias,
Squalus
blainville,
Prionace glauca,
Galeorhinus
galeos, Alopias
vulpinus,
Squatina
squatina,
Hexanchus
griseus,
Heptranchias
perlo,
Centrophorus sp.

Galeos

21

DNA barcoding
revealing the mislabeling
of fish in a highly tourist
capital in Brazil

11

11

Sphyrnidae,
Carcharhinidae

Carcharhinus
plumbeus,
Prionace glauca,
Rhizoprionodon

cacéo, cacdo
azul, cacdo
mangona




lalandii, Sphyrna
lewini

22 | Seafood mislabeling in 27 27 Carcharhinidae, 2 Prionace glauca, | Galeos
Greek market using Dalatiidae, Deania
DNA barcoding Triakidae profundorum
23 | Assessing multiple 46 46 Triakidae, 7 Squalus Galeos
sources of data to detect Squalidae, blainville,
illegal fishing, trade and Carcharhinidae, Scyliorhinus
mislabelling of Hexanchidae, canicula,
elasmobranchs in Greek Scyliorhinidae Prionace glauca,
markets Mustelus stevensi,
Mustelus
punctulatus,
Mustelus
mustelus,
Hexanchus
griseus
24 | DNA barcode 43 43 Carcharhinidae, 10 Carcharhinus cazon, Tuburén
identification of Triakidae, falciformis, martillo,
commercial fish sold in Lamnidae, Carcharhinus Tiburon
Mexican markets Sphyrnidae brevipinna, Isurus
oxyrinchus,
Sphyrna lewini,
Carcharhinus
limbatus,
Mustelus sinus
mexicanus,
Galeocerdo
cuvier, Sphyrna
tiburo,
Rhizoprionodon
terraenovae,
Carcharhinus
acronotus
25 | Mislabelling and high 109 109 Lamnidae, 9 Alopias pelagicus, | Tiburén, Tollo,
mercury content Carcharhinidae, Alopias Tollo Bebé,
hampers the efforts of Sphyrnidae, superciliosus, Tollo de Leche,
Triakidae, Alopias vulpinus, | Tollo Diamante,




market-based seafood Alopiidae, Carcharhinus Tollo Blanco,
initiatives in Peru Squatinidae falciformes, Tollo Cachito
Isurus oxyrinchus,
Mustelus
lunulatus,
Mustelus mento,
Mustelus spp.,
Prionace glauca,
Sphyrna zygaena,
Squatina
californica
26 | Genetic profiling reveals 21 21 Lamnidae 1 Carcharodon Confiscated
illegal international carcharias shark fins labels
trade in fins of the great as "porbeagle"
white shark,
Carcharodon carcharias
27 | ldentification of shark 9 9 Lamnidae, 5 Sphyrna lewini, precooked
species in seafood Sphyrnidae, Prionace glauca, | shark, fresh
products by Forensically Carcharhinidae, Isurus oxyrinchus, | shark slice,
Informative Nucleotide Squalidae Squalus frozen shark
Sequencing acanthias, Lamna | slice
ditropis
28 | A glimpse into the 24 24 Lamnidae, 7 Rhincodon typus, | Tollo, Tollo
genetic diversity of the Sphyrnidae, Isurus oxyrinchus, | Zorro, Tiburo'n
Peruvian seafood sector: Carcharhinidae, Alopias pelagicus, | Ballena, Tollo
Unveiling species Triakidae, Mustelus Mamita, Tollo
substitution, mislabeling Alopiidae lunulatus, Azul, Tiburo'n,
and trade of threatened Mustelus henlei, Tollo de Leche,
species Mustelus spp, Tollo Diamante
Sphyrna zygaena,
Prionace glauca
29 | DNA analysis of a large 1720 969 for COI, 1528 Alopiidae, 35+3 Alopias pelagicus, | shark fins from
collection of shark fins for CR Triakidae, Alopias US retailer
from a US retail shop: Carcharhinidae, superciliosus, before the shark
species composition, Sphyrnidae Alopias vulpinus, | fin ban

global extent of trade
and conservation - a
Technical Report from

Isurus paucus,

Isurus oxyrinchus,

Lamna ditropis,




the Monterey Bay
Aquarium

Carcharodon
carcharias,
Mustelus canis,
Mustelus
lunularus,
Galeorhinus
galues,
Rhizoprionodon
porosus/terraenov
ae, Sphyrna
zygaena, Sphyrna
mokarran,
Sphyrna tiburo,
Sphyrna corona,
Sphyrna lewini,
Sphyrna media,
Sphyrna tudes,
Triaenodon
obesus, Prionace
glauca,
Geleocerdo
cuvier, Negaprion
acutidens,
Negaprion
brevirostris,
Carcharhinus
amblyrhynchos,
Carcharhinus
signatus,
Carcharhinus
brevipina,
Carcharhinus
brachyurus,
Carcharhinus
melanopterus,
Carcharhinus
longimanus,
Carcharhinus
leucas,




Carcharhinus
perezii,
Carcharhinus
falciformis,
Carcharhinus
isodon,
Carcharhinus
galapagensis=obs
curus,
Carcharhinus
acronotus,
Carcharhinus
plumbeus=altimu
s, Carcharhinus

limbatus,

Carcharhinus

porosus

30 | A multiplex PCR mini- 200 fins, 4 114 Alopiidae, 21+6 Alopias shark fins,
barcode assay to identify pills, 4 Carcharhinidae, superciliosus, cooked shark fin
processed shark soups, 12 Hemigaleidae, Blacktip complex | soup, and skin-
products in the global cosmetics Lamnidae, (Carcharhinus care products
trade Sphyrnidae, limbatus, C. containing liver
Triakidae amblyrhinchoides, | oil

C. leiodon, and C.
tilstoni),
Carcharhinus
brevipinna,
Carcharhinus
falciformis,
Carcharhinus
sorrah,
Galeocerdo
cuvier,
Hemigaleus
australiensis,
Hemipristis
elongata, Isurus
oxyrhinchus,
Prionace glauca,




Rhizoprionodon
acutus,
Rhizoprionodon
porosus/terraenov
ae, Sphyrna
lewini, Sphyrna
zygaena,
Triaenodon
obesus,
Carcharhinus
amboinensis,
Carcharhinus
galapagensis/obsc
urus,
Carcharhinus
leucas,
Carcharhinus
longimanus,
Chiloscyllium
punctatum,
Lamiopsis
temminckii,
Mustelus
mustelus,
Negaprion
acutidens,
Sphyrna
mokarran,
Carcharhinus

spp., Sphyrna spp.

31

A novel mini-DNA
barcoding assay to
identify processed fins
from internationally
protected shark species

91

72

Lamnidae,
Carcharhinidae,
Sphyrnidae,
Triakidae,
Squalidae

13

Carcharhinus
falciformis,
Carcharhinus
sorrah,
Carcharhinus
obscurus,
Galeorhinus
galeus, Prionace
glauca,

shark fins, shark
soup




Carcharhinus
leucas, Squalus
acanthias,
Mustelus schmitti,
Carcharhinus
tilstoni,
Carcharhinus
amboinensis,
Sphyrna lewini,
Isurus oxyrinchus,
Sphyrna zygaena

32 | Identification of shark 596 573 Lamnidae, 9+5 Prionace glauca, | shark fins
species composition and Carcharhinidae, Isurus oxyrinchus,
proportion in the Hong Sphyrnidae, C. falciformis, C.

Kong shark fin market Alopidae obscurus, C.
based on molecular plumbeus, G.
genetics and trade cuvier, S. zygaena
records or S. lewini, S.
mokarran,
Alopias spp., C.
leucas, C.
longimanus

33 | The consumption of 91 91 Carcharhinidae, 13 Sphyrna lewini, cacdo
shark meat in the Sphyrnidae, Sphyrna
Amazon region and it’s Triakidae mokarran,
implications for human Carcharhinus
health and the marine falciformis,
ecosystem Sphyrna tudes,

Carcharhinus
acronotus,

Carcharhinus
leucas,
Galeocerdo
cuvier, Mustelus
higmani,
Rhizoprionodon
porosus,
Rhizoprionodon
terraenovae,




Sphyrna tiburo,
Carcharhinus
porosus,
Rhizoprionodon
lalandii

34 | ‘Genome skimming’ 30 1 Carcharhinidae Carcharhinus NA
with the MinlON hand- falciformis
held sequencer identifies
CITES-listed shark
species
in India’s exports
market

35 | DNA barcoding as a 2 2 Lamnidae, Isurus oxyrinchus, | Verdesca
reliable method for the Carcharhinidae Prionace glauca
authentication of
commercial seafood
products

36 | Molecular barcoding 10 10 Lamnidae, Isurus oxyrinchus, | Fresh and frozen
reveals mislabelling of Carcharhinidae, Carcharodon fillets
commercial fish Triakidae carcharias,
products in Italy Mustelus

mustelus, Lamna
nasus, Prionace
glauca

37 | Development of a DNA 8 8 Carcharhinidae, Squalus Shark cartilage
mini-barcoding protocol Squalidae acanthias, capsules
targeting COI for the Carcharhinus
identification of falciformis,
elasmobranch species in Carcharhinus
shark cartilage pills spp.

38 | Forensic species 637 637 Carcharhinidae, Alopias pelagicus, | fillet or a
identification of Triakidae, Carcharhinus “chuleta”
elasmobranch products Sphyrnidae, falciformis,
sold in Costa Rican Alopidae Carcharhinus
markets obscurus,

Mustelus
lunulatus,

Carcharhinus




limbatus,
Nasolamia velox,
Rhizoprionodon
longurio, Sphyrna
lewini, Sphyrna
zygaena

39

The species and origin of
shark fins in

Taiwan’s fishing ports,
markets, and customs
detention: A DNA
barcoding analysis

429

429

Carcharhinidae,
Triakidae,
Sphyrnidae,
Alopidae ,
Hemigaleidae,
Lamnidae

30

Prionace glauca,
Callorhinchus
callorynchus,
Alopias pelagicus,
Carcharhinus
falciformis,
Carcharhinus
longimanus,
Isurus oxyrinchus,
Rhizoprionodon
acutus, Alopias
superciliosus,
Callorhinchus
milii, Isurus
paucus,
Carcharhinus
acronotus,
Carcharhinus
sorrah, Mustelus
lunulatus,
Mustelus
punctulatus,
Carcharhinus
coatesi,
Carcharhinus
macloti, Sphyrna
lewini,
Hemigaleus
australiensis,
Carcharhinus
sealei,
Carcharhinus
limbatus, Lamna

fins




nasus,
Carcharhinus
brevipinna,
Rhizoprionodon
taylori,
Galeocerdo
cuvier,
Carcharhinus
altimus,
Carcharhinus
amboinensis,
Carcharhinus
tjutjot, Loxodon
macrorhinus,
Sphyrna tiburo

40

Molecular analyses of
confiscated shark fins
reveal shortcomings of
CITES implementations
in Germany

115

110

Carcharhinidae,
Sphyrnidae

11

Carcharhinus
brevipinna,
Carcharhinus
falciformis,
Carcharhinus
plumbeus,
Carcharhinus
perezii,
Carcharhinus
signatus,
Galeocerdo
cuvier, Sphyrna
lewini,
Carcharhinus
limbatus, Sphyrna
zygaena, Sphyrna
mokarran,
Carcharhinus
altimus

fins

41

Genetic identification of
pelagic shark body parts
from conservation and
trade monitoring

106

106

3+

Carcharhinidae,
Alopidae,
Lamnidae

Prionace glauca,
Isurus oxyrinchus,
Carcharhinus
falciformis,
Alopias spp.

fins




42 | Community engagement 8 8 Carcharhinidae 3 Carcharhinus shark
in seafood identification brevipinna,
using DNA barcoding Carcharhinus
reveals market limbatus,
substitution in Canadian Carcharhinus
seafood tilstoni
43 | DNA-based species 898 747 Carcharhinidae, 20 or 21 Carcharhinus fins
identification of shark Sphyrnidae, acronotus,
finning seizures in Alopiidae, Carcharhinus
Southwest Atlantic: Lamnidae brachyurus,
implications for wildlife Carcharhinus
trade surveillance falciformis,
and law enforcement Carcharhinus
leucas,
Carcharhinus
limbatus, C.
obscurus/C.

galapagensis,
Carcharhinus
perezi,
Carcharhinus
porosus,
Carcharhinus
signatus,
Galeocerdo
cuvier, Prionace
glauca,
Rhizoprionodon
lalandii,
Rhizoprionodon
porosus, Sphyrna
lewini, Sphyrna
mokarran,
Sphyrna tiburo,
Sphyrna tudes,
Alopias
superciliosus,
Isurus oxyrinchus,
Isurus paucus




44 | Nationwide Brazilian 8 8 Carcharhinidae 1 Prionace glauca | Cacéo/Shark
governmental forensic (Anequin, Azul)
programme reveals
seafood mislabelling
trends and rates using
DNA barcoding

45 | DNA barcoding 1 1 Sphyrnidae 1 Sphyrna lewini Cacéo
identification of
commercialized seafood
in South Brazil: A
governmental regulatory
forensic program

46 | Diversity and origins of 99 99 Sphyrnidae, 21 Alopias pelagicus, | NA
giant guitarfish and Carcharhinidae, Carcharhinus
wedgefish products in Triakidae, amblyrhynchoides
Singapore Alopiidae, , Carcharhinus

Hemiscylliidae, amboinensis,

Hemigaleidae, Carcharhinus

Ginglymostomati brevipinna,

dae Carcharhinus
falciformis,
Carcharhinus
leucas,
Carcharhinus
limbatus,
Carcharhinus
plumbeus,
Carcharhinus
sealei,

Carcharhinus
sorrah,
Chiloscyllium
hasselti,
Chiloscyllium
punctatum,
Galeocerdo
cuvier,
Hemigaleus
microstoma,




Hemipristis
elongata,
Mustelus
lenticulatus,
Nebrius
ferrugineus,
Rhizoprionodon
acutus,
Rhizoprionodon
oligolinx, Sphyrna
lewini, Sphyrna

mokarran
47 | Are we sure we eat what 15 15 3 Squatinidae, 3 Squatina Pollo de mar,
we buy? Fish Triakidae guggenheim, Gatuzo, Cazon
mislabelling in Buenos Galeorhinus
Aires galeus, Mustelus
province, the largest sea schmitti
food market in
Argentina
48 | DNA analysis of NA 20 4 Hemiscylliidae, 10 Sphyrna lewini, dried, semi-
elasmobranch products Carcharhinidae, Rhincodon typus, | dried, or salted
originating from Rhincodontidae, Carcharhinus meat and fins
Bangladesh reveals Sphyrnidae brevipinna,
unregulated Carcharhinus
elasmobranch fishery leucas,
and trade Carcharhinus
on species of global sorrah,
conservation concern Carcharhinus
amblyrhynchoides
, Galeocerdo
cuvier, Scoliodon
laticaudus,
Carcharhinus
amboinensis,
Chiloscyllium
burmensis
49 | A molecular approach 162 162 13 Carcharhinidae, 23+1 Carcharhinus NA
towards taxonomic Triakidae, altimus,

identification of

Alopiidae,

Carcharhinus




elasmobranch species
from Maltese fisheries
landings

Scyliorhinidae,
Lamnidae,
Odontaspididae,
Hexanchidae,
Squatinidae,
Oxynotidae,
Dalatiidae,
Somniosidae,
Centrophoridae,
Squalidae

plumbeus,
Prionace glauca,
Mustelus asterias,
Mustelus
punctulatus,
Mustelus
mustelus, Galeus
melastomus,
Scyliorhinus
canicula,
Scyliorhinus
stellaris, Isurus
oxyrinchus,
Carcharodon
carcharias,
Odontaspix ferox,
Alopias
superciliosus,
Alopias vulpinus,
Hexancus griseus,
Heptranchias,
perlo, Squatina
aculeata,
Squatina oculata,
Oxynotus
centrina, Dalatias
licha, Somniosus
rostratus,
Centrophorus
uyato, Squalus
blainville,
Squalus spp.

50

Application of multiplex
PCR approaches for
shark molecular
identification: feasibility
and applications for
fisheries management

458

405

Sphyrnidae,
Carcharhinidae,
Alopiidae

4+3

Alopias pelagicus,
Alopias spp.,
Sphyrna lewini,
Sphyrna zygaena,
Sphyrna spp.,
Galeocerdo
cuvier

landed and
confiscated




and conservation in the
Eastern Tropical Pacific

51 | What barcode 130 118 5 Sphyrnidae, 9 Prionace glauca, | landing sites
sequencing reveals about Carcharhinidae, Carcharhinus
the shark fishery in Peru Alopiidae, brachyurus,

Lamnidae, Carcharhinus

Triakidae obscurus,
Sphyrna zygaena,
Isurus oxyrinchus,
Galeorhinus
galeus, Lamna
nasus, Alopias
pelagicus,
Mustelus spp.

52 | DNA barcoding reveals 582 582 14 Sphyrnidae, 40 Carcharhinus sharks
targeted fisheries for Carcharhinidae, falciformis,
endangered sharks in Alopiidae, Sphyrna lewini,
Indonesia Lamnidae, Prionace glauca,

Triakidae, Alopias
Squalidae, superciliosus,
Centrophoridae, Alopias pelagicus,
Hemigaleidae, Carcharhinus
Squatinidae, sorrah,

Ginglymostomati
dae,
Hemiscylliidae,
Hexanchidae,
Pseudocarchariida
e, Scyliorhinidae

Carcharhinus
limbatus, Isurus
oxyrinchus,
Rhizoprionodon
acutus, Squalus
hemipinnis,
Galeocerdo
cuvier, Isurus
paucus,
Carcharhinus
longimanus,
Centrophorus
niaukang,
Carcharhinus
melanopterus,
Carcharhinus




sealei,
Carcharhinus
brevipinna,
Hemipristis
elongata, Nebrius
ferrugineus,
Carcharhinus
amblyrhynchos,
Hemitriakis
falcata, Mustelus
lenticulatus,
Hemigaleus
microstoma,
Loxodon
macrorhinus,
Sphyrna zygaena,
Chiloscyllium
punctatum,
Triaenodon
obesus,
Hemitriakis
indroyonoi,
Carcharhinus
albimarginatus,
Carcharhinus
galapagensis,
Carcharhinus
plumbeus,
Squalus
montalbani,
Squatina legnota,
Carcharhinus
leucas,
Carcharhinus
amboinensis,
Carcharhinus
coatesi,
Heptranchias
perlo,




Pseudocarcharias
kamoharai,
Atelomycterus
marmoratus,
Carcharhinus
obscurus

53

Identification and
phylogenetic inferences
on stocks of sharks
affected by the fishing
industry off the
Northern coast of Brazil

122

122

Sphyrnidae,
Carcharhinidae,
Triakidae

12

Sphyrna
mokarran,
Sphyrna tudes,
Sphyrna tiburo,
Sphyrna spp.,
Rhizoprionodon
spp.,
Carcharhinus
perezii,Carcharhi
nus falciformis,
Carcharhinus
plumbeus,
Carcharhinus
acronotus,
Carcharhinus
brevipinna,
Carcharhinus
porosus,
Galeocerdo
cuvier

charutos

54

Using fisher-contributed
secondary fins to fill
critical shark-fisheries
data gaps

408

408

Sphyrnidae,
Carcharhinidae

Rhizopriondon
porosus, Sphyrna
cf. tiburo,
Carcharhinus
perezi,
Carcharhinus
limbatus, Sphyrna
mokarran,
Sphyrna lewini,
Galeocerdo
cuvier, Negaprion
brevirostris,

fins




Carcharhinus
leucas

55

Fish market surveys
indicate unsustainable
elasmobranch fisheries
in the Saudi Arabian
Red Sea

2561

2561

Ginglymostomati
dae,
Stegostomatidae,
Alopiidae,
Lamnidae,
Triakidae,
Hemigaleidae,
Carcharhinidae,
Sphyrnidae

23

Nebrius
ferrugineus,
Stegostoma
fasciatum,
Alopias pelagicus,
Isurus oxyrinchus,
lago omanensis,
Hemipristis
elongata,
Carcharhinus
albimarginatus,
Carcharhinus
altimus,
Carcharhinus
amblyrhynchos,
Carcharhinus
amboinensis,
Carcharhinus
brevipinna,
Carcharhinus
falciformis,
Carcharhinus
limbatus,
Carcharhinus
melanopterus,
Carcharhinus
plumbeus,
Carcharhinus
sorrah,
Galeocerdo
cuvier, Loxodon
macrorhinus,
Negaprion
acutidens,
Rhizoprionodon
acutus,
Triaenodon

NA




obesus, Sphyrna
lewini, Sphyrna

mokarran
56 | Accuracy of species 632 516 Carcharhinidae 7 Carcharhinus NA
identification by leucas,
fisheries observersin a Carcharhinus
north Australian shark tilstoni,
fishery Carcharhinus
limbatus,
Carcharhinus
amblyrhynchoides
, Carcharhinus
ambionensis,
Carcharhinus
brevipinna,
Carcharhinus
sorrah
57 | DNA-barcoding as 40 10 Alopiidae, 6 Isurus oxyrinchus, | meat (raw and
molecular marker for Lamnidae, Alopias pelagicus, | cooked),
seafood forensics: Carcharhinidae, Carcharhinus cartilage, skin
Species identification of Sphyrnidae falciformis, and fins
locally consumed shark Sphyrna lewini,
fish products in the Carcharhinus
world’s largest shark sorrah,
fishery Galeocerdo
cuvier
58 | The trade in sharks and 655 485 Alopiidae, 26 Sphyrna zygaena, | N/A
their products in the Lamnidae, Sphyrna
United Arab Emirates Carcharhinidae, mokarran,
Sphyrnidae, Sphyrna lewini,

Ginglymostomati
dae,
Stegostomatidae,
Hemigaleidae

Carcharhinus
altimus,
Carcharhinus
amblyrhynchos,
Carcharhinus
amboinensis,
Carcharhinus
brevipinna,
Carcharhinus




falciformis,
Carcharhinus
leiodon,
Carcharhinus
leucas,
Carcharhinus
limbatus,
Carcharhinus
longimanus,
Carcharhinus
macloti,
Carcharhinus
melanopterus,
Carcharhinus
plumbeus,
Carcharhinus
sorrah,
Galeocerdo
cuvier, Negaprion
acutidens,
Prionace glauca,
Rhizoprionodon
acutus, Nebrius
ferrugineus,
Stegostoma
fasciatum,
Alopias pelagicus,
Alopias
superciliosus,
Isurus oxyrinchus,
Hemipristis
elongata

59

New insights into the
identities of the
elasmobranch fauna of
Sri Lanka

47

47

10

Carcharhinidae,
Hemigaleidae,
Pseudotriakidae,
Triakidae,
Echinorhinidae,
Hexanchidae,
Lamnidae,

21

Carcharhinus
amblyrhynchoides
, Carcharhinus cf.
limbatus,
Negaprion
acutidens,
Rhizoprionodon

NA




Hemiscylliidae,
Centrophoridae,
Somniosidae

acutus,
Rhizoprionodon
oligolinx,
Triaenodon
obesus,
Galeocerdo
cuvier,
Hemipristis
elongata,
Planonasus
indicus, Eusphyra
laticeps, lago cf.
omanensis,
Echinorhinus sp.,
Hexanchus
griseus, Isurus
paucus,
Chiloscyllium sp.,
Centrophorus cf.
atromarginatus,
Centrophorus
uyato,
Centroscymnus
owstonii, Isurus
oxyrinchus,
Carcharhinus
amblyrhynchos,
Carcharhinusalti
mus

60

Applying genetic
techniques to study
remote shark

fisheries in north eastern
Madagascar

280

239

Carcharhinidae,
Triakidae,
Sphyrnidae,
Hemigaleidae,
Stegostomatidae

17

Carcharhinus
amboinensis,
Carcharhinus
amblyrhynchos,
Carcharhinus
albimarginatus,
Carcharhinus
brevipinna,
Carcharhinus
leucas,

fins




Carcharhinus
limbatus,
Carcharhinus
obscurus,
Carcharhinus
plumbeus,
Carcharhinus
sorrah,
Galeocerdo
cuvier,
Hemipristis
elongata,
Loxodon
macrorhinus,
Mustelus sp.,
Prionace glauca,
Rhizoprionodon
acutus, Sphyrna
lewini, Sphyrna

mokarran,
Stegostoma
fasciatum
61 | Molecular barcoding of 56 56 Centrophoridae, Centrophorus NA
north-east Atlantic deep- Somniosidae squamosus,
water sharks: species Centrophorus
identification and granulosus,
application to fisheries Centroscymnus
management and coelolepis,
conservation Centroscymnus
owstoni
62 | Classification of sharks 51 51 Carcharhinidae, Squalus NA
in the Egyptian Triakidae, acanthias,
Mediterranean waters Squalidae, Oxynotus
using morphological and Oxynotidae, centrina, Squatina
DNA barcoding Squatinidae, squatina,
approaches Scyliorhinidae Scyliorhinus
canicula,
Scyliorhinus

stellaris, Mustelus




mustelus,
Mustelus
punctulatus,
Carcharhinus

altimus
63 | DNA barcoding of 67 67 Carcharhinidae, 18 Carcharhinus NA

chondrichthyans in Odontaspididae, brachyurus,

South African fisheries Etmopteridae, Carcharhinus
Triakidae, brevipinna,
Scyliorhinidae, Carcharhinus
Squalidae, galapagensis,
Sphyrnidae Carcharhinus

obscurus,
Carcharias
taurus,
Etmopterus
brachyurus,
Galeorhinus
galeus,
Haploblepharus
edwardsii,
Holohalaelurus
regani, Mustelus
mustelus,
Mustelus
palumbes,
Poroderma
africanum,
Poroderma
pantherinum,
Scyliorhinus
capensis, Sphyrna
zygaena, Squalus
blainville,
Squalus
megalops, Triakis
megalopterus




64 | Labelling accuracy in 5 5 Triakidae 1 Mustelus Gummy Flake
Tasmanian seafood: An antarcticus
investigation using DNA
barcoding

65 | DNA barcoding and 59 59 Carcharhinidae, 7 Alopias pelagicus, | NA
phylogenetic Sphyrnidae, Carcharhinus
reconstruction of shark Alopiidae, falciformis, C.
species landed in Scyliorhinidae sorrah, C.

Muncar fisheries landing amblyrhynchos,

site in comparison with Galeocerdo

Southern Java fishing cuvier,

port Atelomycterus
marmoratus,
Spyrna lewini

66 | Molecular identification 24 17 Alopiidae, 9 Sphyrna NA
of shark fins in Carcharhinidae, mokarran,
Malaysian Borneo’s Sphyrnidae, Sphyrna lewini,
local markets Hemiscyllidae Lamiopsis

tephrodes,
Chiloscyllium
griseum,
Carcharhinus
brevipinna,
Carcharhinus
limbatus,
Carcharhinus
sorrah, Alopias
pelagicus,
Loxodon
macrorhinus

67 | lllegal trade of regulated 4 4 Alopiidae, 2 Carcharhinus NA
and protected aquatic Carcharhinidae falciformis,
species in the Philippines Alopias pelagicus
detected by DNA
barcoding

68 | Characteristics of the 28 27 Alopiidae, 11 Isurus oxyrinchus, | shark
shark fisheries of Fiji Carcharhinidae, Sphyrna lewini,

Sphyrnidae,

Carcharhinus




Ginglymostomati
dae

falciformis,
Carcharhinus
longimanus,
Sphyrna lewini,
Nebrius
ferrugineus,
Galeocerdo
cuvier,
Carcharhinus
amblyrhynchos,
Carcharhinus
albimarginatus,
Carcharhinus
melanopterus,

Triaenodon
obesus
69 | DNA barcoding of 135 104 Carcharhinidae, 18+5 Galeocerdo NA
traded shark fins, meat Hemigaleidae, cuvier,
and mobulid gill plates Sphyrnidae, Carcharhinus
in Singapore uncovers Hemiscylliidae, sorrah,
numerous threatened Alopidae, Carcharhinus
species Hemigaleidae amblyrhyncoides

or C. brevipinna
or C. sorrah,
Scoliodon
laticaudus,
Hemipristis
elongata,
Carcharhinus
falciformis,
Hemigaleus
microstoma,
Sphyrna lewini,
Carcharhinus
amboinensis,
Rhizoprionodon
acutus,
Chiloscyllium
hasseltii,




Rhizoprionodon
oligolinx,
Carcharhinus
amblyrhynchos,
Carcharhinus
leucas, Prionace
glauca,
Carcharhinus
melanopterus,
Carcharhinus
sealei, Alopias
superciliosus,
Rhizoprionodon
terraenovae,
Hemigaleus
australiensis,
Mustelus mosis or
lago omanensis

70 | A shot in the dark for 53 53 Carcharhinidae, 6 Sphyrna zygaena, | cagao, mangona,
conservation: Evidence Sphyrnidae, Sphyrna lewini, azul, cambeva,
of illegal commerce in Squatinidae Squatina fiuso and lombo
endemic and threatened guggenheim, preto
species of elasmobranch Carcharhinus
at a public fish market signatus,
in southern Brazil Prionace glauca,

Rhizoprionodon
lalandii
71 | DNA barcoding for the 252 252 Carcharhinidae, 13 Prionace glauca, | shark lips

identification of shark
lips: A nationwide
survey for analyzing a
never investigated
product in the Chinese
market

Sphyrnidae,
Lamnidae

Carcharhinus
falciformis,
Sphyrna lewini,
Sphyrna zygaena,
Isurus oxyrinchus,
Carcharhinus
longimanus,
Carcharhinus
sorrah,
Carcharhinus
limbatus,




Carcharhinus
brevipinna,
Carcharhinus
leiodon,
Carcharhinus
amblyrhynchoides
, Carcharhinus
tilstoni,
Carcharhinus sp.,
Sphyrna sp.

[Tivokog 2y: To ohvoro TV HeLeTdV Tov €£TALOVV TNV TAVTOTOINOT KAt TNV EUTopin TV WGV eAacpoBpayyimv, and 6mov GLAAEYON KAV TANPOPOPIES.

Tithog Ap1Opog IMocooTo Ap1Opog ApOpog ApOpog IMocooTo Inpeio Eidog
gpyaciag dsrypatmv OSIYNOTOV | TPOCTUTEVOUEVOV | TPOCTUTEVOUEVOV | UTAYOPEVUEVOV | CTAYOPEVHEVOV | TAOAMONG dsiyporog
ne ne €0V KOTA TNV LAV (Tapov EL0QV TTOV WOV (Y10 TNV TPOLOVTOV Ko 1)
E0QUAPEVT £0QOANEVY EPL000 APOVIKO drdoTnRa) aAMevOnkay EKACTOTE Y OPA) KoTdoToon
EMGILAVGT] | ETLGNLOVOT osrypoToAnyiog (7w v T0V
EKAOTOTE
AOP)
The fishing 10 10,53% 2 2 2 100% industrial Muscle
and illegal fishing fragments
trade of the boatsand | were
angel shark: regional collected
DNA fish from 85
barcoding distributio | carcasses
against n markets | declared by
misleading fishermen
identifications and
traders
DNA- based 1 9,52% NA 3 3 9,52% fish- Processed
analysis of landing shark meat
shark products industries, | (6), Cooked
sold on the fish meat (2),
Indonesian processing | Salted shark




market industries, | meat (3),
towards commercia | Curry cooked
seafood | food shark’s meat
labelling markets (2), Shark
accuracy and skin (6),
program restaurants | shark fin (2)
Molecular 11 17,46% 30,16% local fish shark fillets
identification markets

of shark meat and super

from local markets

markets in

Southern

Brazil based on

DNA

barcoding:

evidence from

mislabeling

and trade of

endangered

species

Artisanal 0 0 13,23% licensed shark fins
shark fishing fish buyers

in Milne Bay from

province, artisanal

Papua New fishing

Guinea: sector

biomass

estimation

from

genetically

identified

shark and ray

fins

DNA 35 77,8% 70,45% fish slices or
barcoding markets fillets
reveals

fraudulent

substitutions in
shark seafood




products: the
Italian case of
""Palombo""

The label
"'cacao" isa
shark or a ray
and can be a
threatened
species!
Elasmobranch
trade in
Southern
Brazil unveiled
by DNA
barcoding

18,61%

49,47%

fish
markets

fillets or
thermidor
pieces

DNA
barcoding
reveals species
composition of
sharks and
rays in the
Indian
commercial
fishery

0%

10

10

16,61%

landing
sites

white muscle
or gill tissue

Genetic
identification
of threatened
shark species
in pet food and
beauty care
products

25%

75%

purchased
online and
in retail
stores

pet food
products,
cosmetics

Species
composition of
the largest
shark fin
retail-market
in Mainland
China

11

9,91%

shark fin
retail
markets

shark fins




10 | Species 0 10 10 33.78% dried shark fins
composition of seafood
the retail-
international markets
shark fin trade
assessed
through a
retail-market
survey in Hong
Kong

11 | Identification 23,08% 4 4 30,77% purchased | shark jerky,
of shark onlineand | shark fin
species in from soup, shark
commercial restaurants | cartilage pills,
products using or fresh or
DNA retail grilled shark
barcoding outlets fillets

12 | Using DNA 1,71% 3 3 70,09% fishmonge | tissue
barcoding to rs and fish | samples from
investigate and chip shark meat
patterns of takeaways | products
species
utilisation in
UK shark
products
reveals
threatened
species on sale

13 | Identification 0 3 3 10,36% confiscated | shark fins
of shark and illegal
ray fins using fishing
DNA catches
barcoding

14 | DNA 0 3 3 28,79% fish muscle or fin
barcoding markets clips
reveals the
diversity of

sharks in




Guyana coastal

markets
15 | DNA-based 0 0 16,16% fish shark fins,
identification markets carcasses
reveals illegal and
trade of artisanal
threatened fisheries
shark species landing
in a global ports
elasmobranch
conservation
hotspot
16 | DNA 0 0 74,82% markets shark fillets
barcoding of and and fins
shark meats restaurants
identify species
composition
and CITES-
listed species
from the
markets in
Taiwan
17 | Determining 59 45,4% 3,85% fish shark fillets
the markets
authenticity of and
shark meat fishmonge
products by rs
DNA
sequencing
18 | Commercializa 0 0 55,81% fish shark fillets
tionof a markets
critically
endangered
species

(largetooth
sawfish, Pristis
perotteti) in fish
markets of




northern
Brazil:
Authenticity by
DNA analysis

19

DNA analysis
of traded shark
fins and
mobulid gill
plates reveals a
high
proportion of
species of
conservation
concern

69,01%

various
retailers

dried shark
fin

20

High levels of
mislabeling in
shark meat —
Investigating
patterns of
species
utilization with
DNA
barcoding in
Greek retailers

48

55,81%

10,47%

fishmonge
rs, open
markets

shark fillets

21

DNA
barcoding
revealing the
mislabeling of
fish in a highly
tourist capital
in Brazil

27,27%

8,33%

fishmonge
rs

pieces of
muscle

22

Seafood
mislabeling in
Greek market
using DNA
barcoding

18,52%

fishmonge
rs

shark fillets

23

Assessing
multiple

25

54,35%

2,17%

fish
markets

shark fillets




sources of data
to detect illegal
fishing, trade
and
mislabelling of
elasmobranchs

in Greek
markets
24 | DNA barcode 7 16,28% Oorl 36,21% seafood fresh shark
identification markets fillets
of commercial
fish sold in
Mexican
markets
25 | Mislabelling 42 38,53% 1 36,7% markets Whole fillet
and high and or fillet
mercury restaurants | chopped into
content small pieces,
hampers the four samples
efforts of from whole
market-based individuals
seafood that had not
initiatives in yet been
Peru processed
(three fin
samples and
one
tonguesample
26 | Genetic 1 100% 1 100% u.S. shark fins
profiling National
reveals illegal Oceanic
international and
trade in fins of Atmospher
the great white ic
shark, Administra
Carcharodon tion’s
carcharias Office of

Law




Enforceme

nt-
warehouse
ofa U.S.
East Coast
seafood
dealer
27 | ldentification 0 0 3 3 55,56% local and raw muscle
of shark internation | and
species in al markets | precooked
seafood shark
products by
Forensically
Informative
Nucleotide
Sequencing
28 | A glimpse into 14 53,85% 4 4 62,5% fish Fish fritters,
the genetic landing headless
diversity of the sites, carcasse,
Peruvian multimark | fresh fillet,
seafood sector: et, frozen fillet,
Unveiling markets, refrigerated
species wholesale | fillet, dried
substitution, fish
mislabeling market,
and trade of restaurants
threatened , super
species markets
chains
29 | DNA analysis 0 0 11 13 56,76% for COIl, | US retailer | shark fins
of a large 50,49% for
collection of Control Region
shark fins from
a US retail
shop: species
composition,
global extent of
trade and

conservation -




a Technical
Report from
the Monterey
Bay Aquarium

30 | A multiplex 2 1,75% 7 7 27,19% dried shark fins,
PCR mini- seafood cooked shark
barcode assay retail- fin soup, and
to identify markets, skin-care
processed restaurants | products
shark products containing
in the global liver oil
trade

31 | A novel mini- 0 0 4 4 52,78% dried shark fins
DNA seafood
barcoding market
assay to
identify
processed fins
from
internationally
protected
shark species

32 | Identification 9+5 16,11% 4 +S.zygaenaorS. | 4+S. zygaena 72,32% retail or shark fins
of shark lewini, S. or S. lewini, S. wholesale
species mokarran, Alopias mokarran, establishm
composition spp. Alopias spp. ents in the
and proportion dried
in the Hong seafood
Kong shark fin markets
market based
on molecular
genetics and
trade records

33 | The 0 0% 3 3 5,49% local Muscle tissue
consumption of markets

shark meat in
the Amazon




region and its
implications
for human
health and the
marine
ecosystem

34

‘Genome
skimming’
with the
MinlON hand-
held sequencer
identifies
CITES-listed
shark species
in India’s
exports market

100%

fish
markets

Muscle tissue

35

DNA
barcoding as a
reliable
method for the
authentication
of commercial
seafood
products

0%

50%

markets
and
groceries

Frozen fillet

36

Molecular
barcoding
reveals
mislabelling of
commercial
fish products in
Italy

40%

60%

department
stores and
fishmonger
s

Fresh and
frozen fillets

37

Development
of a DNA mini-
barcoding
protocol
targeting COI
for the
identification

12,5%

12,5% might be
higher

purchased
online

Shark
cartilage
capsules




of
elasmobranch
species in
shark cartilage
pills

38

Forensic
species
identification
of
elasmobranch
products sold
in Costa Rican
markets

0%

96,55%

fishmonge
rs

fillet

39

The species
and origin of
shark fins in
Taiwan’s
fishing ports,
markets, and
customs
detention: A
DNA
barcoding
analysis

0,23%

29,37%

retail
stores and
confiscate
d

fins

40

Molecular
analyses of
confiscated
shark fins
reveal
shortcomings
of CITES
implementatio
ns in Germany

0%

37,93%

confiscated

fins

41

Genetic
identification
of pelagic
shark body
parts from

11

10,38%

55,66%

Hong
Kong
retailers +
FAO

fins




conservation
and trade
monitoring

42

Community
engagement in
seafood
identification
using DNA
barcoding
reveals market
substitution in
Canadian
seafood

100%

0%

seafood
counter of
a grocery
store

fillet

43

DNA-based
species
identification
of shark
finning
seizures in
Southwest
Atlantic:
implications
for wildlife
trade
surveillance
and law
enforcement

0%

36,28%

confiscate
d

fins

44

Nationwide
Brazilian
governmental
forensic
programme
reveals seafood
mislabelling
trends and
rates using
DNA
barcoding

fishmonge
rsand
landing
sites

Frozen meat




45

DNA
barcoding
identification
of
commercialize
d seafood in
South Brazil:
A
governmental
regulatory
forensic
program

0%

100%

fishmonge
r

Fresh fillet

46

Diversity and
origins of giant
guitarfish and
wedgefish
products in
Singapore

0%

41,41%

fishery
ports and
various
retailers

Processed
and fins

47

Are we sure we
eat what we
buy? Fish
mislabelling in
Buenos Aires
province, the
largest sea food
market in
Argentina

12

80%

0%

fish
retailers

fillets

48

DNA analysis
of
elasmobranch
products
originating
from
Bangladesh
reveals
unregulated
elasmobranch
fishery and
trade

0%

40%

Shark
processing
centers

dried, semi-
dried, or
salted meat
and fins




on species of
global
conservation
concern

49

A molecular
approach
towards
taxonomic
identification
of
elasmobranch
species from
Maltese
fisheries
landings

0%

28,4%

landing
sites

carcasses

50

Application of
multiplex PCR
approaches for
shark
molecular
identification:
feasibility and
applications
for fisheries
management
and
conservation in
the Eastern
Tropical
Pacific

0%

99,26%

landing
sites and
confiscate
d sharks

muscle and
fins

51

What barcode
sequencing
reveals about
the shark
fishery in Peru

19

14,62%

45,76%

landing
sites

muscle and
fins

52

DNA
barcoding
reveals

0%

52,58%

traditional
fish
markets

fins




targeted
fisheries for
endangered
sharks in
Indonesia

and shark-
fin
exporters

53

Identification
and
phylogenetic
inferences on
stocks of
sharks affected
by the fishing
industry off the
Northern coast
of Brazil

0%

4,96%

fishmonge
rs

muscle

54

Using fisher-
contributed
secondary fins
to fill critical
shark-fisheries
data gaps

0%

4,41%

Turneffe
Atoll

group

fins

55

Fish market
surveys
indicate
unsustainable
elasmobranch
fisheries in the
Saudi Arabian
Red Sea

0%

18,2%

fish market

muscle

56

Accuracy of
species
identification
by fisheries
observersin a
north
Australian
shark fishery

0%

0%

Fisheries
observers

muscle




57

DNA.-
barcoding as
molecular
marker for
seafood
forensics:
Species
identification
of locally
consumed
shark fish
products in the
world’s largest
shark fishery

0%

80%

Retailers

various

58

The trade in
sharks and
their products
in the United
Arab Emirates

0%

55,88%

artisanal
and
commercia
| fisheries

tissue

59

New insights
into the
identities of the
elasmobranch
fauna of Sri
Lanka

0%

4,26%

landing
sites

tissue and dry
tissue

60

Applying
genetic
techniques to
study remote
shark
fisheries in
north eastern
Madagascar

0,42%

32,64%

landing
sites

fins

61

Molecular
barcoding of
north-east
Atlantic deep-
water sharks:

0%

0% (or 55.36%)

landing
sites

muscle




species
identification
and application
to fisheries
management
and
conservation

62

Classification
of sharks in the
Egyptian
Mediterranean
waters using
morphological
and DNA
barcoding
approaches

0%

17,65%

fish market

muscle

63

DNA
barcoding of
chondrichthya
ns in South
African
fisheries

0%

7,46%

landing
sites

muscle

64

Labelling
accuracy in
Tasmanian
seafood: An
investigation
using DNA
barcoding

0%

0%

fishmonger
s, markets
or
supermark
ets

fresh,
uncooked and
unprocessed
fillets

65

DNA
barcoding and
phylogenetic
reconstruction
of shark
species landed
in Muncar
fisheries
landing site in

0%

89,83%

landing
sites

muscle




comparison
with Southern
Java fishing
port

66

Molecular
identification
of shark fins in
Malaysian
Borneo’s local
markets

11,76%

46,67%

local
markets

dried shark
fins, salted
shark fins,
and fresh
shark fins

67

Illegal trade of
regulated and
protected
aquatic species
in the
Philippines
detected by
DNA
barcoding

0%

100%

confiscate
d

dried muscle

68

Characteristics
of the shark
fisheries of Fiji

3,57%

40,74%

local fish
markets
and
landing
sites

muscle

69

DNA
barcoding of
traded shark
fins, meat and
mobulid gill
plates in
Singapore
uncovers
numerous
threatened
species

48

35,56%

20,19%

Range of
markets

fins, meat,
processed

70

A shot in the
dark for
conservation:

23

43,4%

36,73%

public
market

processed
shark meat




Evidence of
illegal
commerce in
endemic and
threatened
species of
elasmobranch
at a public fish
market in
southern Brazil

71

DNA
barcoding for
the
identification
of shark lips: A
nationwide
survey for
analyzing a
never
investigated
product in the
Chinese
market

0%

28,97%

seafood
shops

dried shark
lip
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DrréTa Kapyopio Eneéepyoaopéva dciypota
Kapyopic
Dpéoka Koy Kateyvyuéva, KoAiovtikd
QIAETO KPENTOG

Déteg Appdg Tpos®TOL

Zoayo "Elata Tpocdmov
Xovdpot mrepuyiov (fin clips) Amoénpapévo kpéag
Mvug AmoEnpopévoc 16To¢

ITootod kpéag kapyopio
Koppétio mactod kpéotog
Kapyopio
Yo0ma nTepLvyimv Kapyopio
Xovma
Xo0Ta TTEPLYImV
Kéayovleg xovopov
Xamo yovopov kapyopia
ExydMopa xovopov kapyapio
Xdam ghaiov GLKOTION
Xo6vopog
Oo16
IIpo-payepepévo kpéog Kopyapio
Mayepepévo kpéog
Yruévo eiaéto
Mayeipepévo kpéog kapyopio
(Fish and chips)

Kpéac kapyapio poyeipepévo pe
KAPL
Tnyavitdg kapyapiog
Kpdxep tpopipwmv
Anoénpapévo/Mayeipepévo
Kkpéag kapyopio (shark lips)
Z®otpoon

Irtepiyro kapyapio
Dpéoxa

Amoénpapéva
Eneepyacuéva
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ApOpog TpooTaTELOPEVOV
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3
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9
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23
41

6

9

8
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60
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9
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